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EXECUTIVE SUMMARY 

The U.S. Department o f  Energy (DOE) has prepared t h i s  env i ronmenta l  
assessment (EA) t o  i d e n t  i f y  and eva l  ua te  t h e  env i  ronmental  consequences o f  
r e t r i e v i n g  and r e - s t o r i n g  waste a t  t h e  T ransuran ic  Storage Area (TSA) w i t h i n  
t h e  R a d i o a c t i v e  Waste Management Complex (RWMC) a t  t h e  Idaho N a t i o n a l  
Eng ineer ing  Labo ra to r y  ( INEL) .  

S ince  1970, DOE defense-generated and o t h e r  t r a n s u r a n i c  (TRU) waste has 
been p l aced  i n  20-year  r e t r i e v a b l e  s t o rage  a t  t h e  TSA. P r e s e n t l y ,  
approx imate ly  65,000 m3 (2.3 m i l l  i o n  f t 3 )  o f  con tac t - hand led  (CH) TRU waste 
a re  s t o r e d  i n  drums and boxes t h a t  a r e  s tacked on above-ground a s p h a l t  pads a t  
t h e  TSA. Approx imate ly  70% o f  t h e  waste i s  s t o r e d  on pads t h a t  a re  covered 
w i t h  1 t o  1.5 m ( 3  t o  4  f t )  o f  s o i l  overburden o r  a  f a b r i c  t a r p a u l i n .  The 
rema in ing  CH TRU waste i s  s t o r e d  i n  a i r - s u p p o r t e d  b u i l d i n g s .  

Approx imate ly  95% o f  t h e  TSA waste i s  contaminated w i t h  c h e m i c a l l y  
hazardous / tox ic  c o n s t i t u e n t s  and i s  termed "mixed" waste.  It i s  
c o n s e r v a t i v e l y  es t imated ,  based on p rev i ous  waste r e t r i e v a l  and c o n t a i n e r  
d e t e r i o r a t i o n  s t u d i e s ,  t h a t  up t o  10% o f  t h e  waste c o n t a i n e r s  may be breached. 

Approx imate ly  43% (28,000 m3, o r  1 m i l l i o n  f t 3 )  o f  t h e  65,000 m3 o f  TSA 
waste i s  expected t o  be r e c l a s s i f i e d  as LLW o r  mixed LLW. The r e c l a s s i f i e d  
LLW and mixed LLW would e v e n t u a l l y  be d isposed o f  i n  approved l a n d  d i s p o s a l  
s i t e s  a f t e r  any necessary  t r ea tmen t  i s  accompl ished. 

The rema in i ng  57% (37,000 m3, o r  1.3 m i l l  i o n  f t 3 )  o f  t h e  TSA waste i s  
expected t o  remain c l a s s i f i e d  as TRU waste. DOE's s t r a t e g y  f o r  l o n g - t e r m  
management o f  CH TRU waste s t o r e d  a t  t h e  INEL and o t h e r  DOE f a c i l i t i e s  i s  t o  
e v e n t u a l l y  t r a n s p o r t  t h e  waste t o  DOE's Waste I s o l a t i o n  P i l o t  P l a n t ,  a  deep 
g e o l o g i c  r e p o s i t o r y  near  Ca r l  sbad, New Mexico, f o r  f i n a l  d i s p o s a l  . 

The proposed a c t i o n  i s  t o  r e t r i e v e  and r e - s t o r e  TSA waste a t  t h e  INEL's 
RWMC. The purpose o f  t h e  proposed a c t i o n  i s  t o :  1) p reven t  o r  d e l a y  p o s s i b l e  
d e t e r i o r a t i o n  o f  TSA waste c o n t a i n e r s  t o  decrease t h e  p r o b a b i l i t y  o f  f u t u r e  
env i ronmenta l  con tamina t ion ;  and 2)  b r i n g  t h e  TSA waste s t o rage  f a c i l i t i e s  
i n t o  compl i ance w i t h  t h e  Resource Conserva t ion  and Recovery Ac t  (RCRA) and t h e  
S t a t e  o f  Idaho 's  Hazardous Waste Management Ac t  (HWMA) requ i rements .  

The p r e f e r r e d  a l t e r n a t i v e  t o  accompl ish these  o b j e c t i v e s  i s  t o  c o n s t r u c t  
and ope ra te  t h e  f o l l  owing proposed f a c i l  i t i e s  and u t i l  i t y  upgrades: 

a  waste r e t r i e v a l  enc l osu re  (RE) ove r  TSA Pads 1, 2, and R, 
a  waste s t o rage  f a c i l i t y  (WSF), 
an o p e r a t i o n s  c o n t r o l  b u i l d i n g ,  and 
upgrade f i r e w a t e r ,  p o t a b l e  water ,  power, f enc i ng ,  and sewage 
u t i l i t i e s .  

O ther  a l t e r n a t i v e s  i nc l ude :  1) No Ac t i on ;  2)  R e t r i e v a l  w i t h o u t  an 
Enc losure;  3 )  Storage Wi thou t  an Enc losure;  and 4 )  R e t r i e v a l  b u t  
T r a n s p o r t a t i o n  and S to rage  Elsewhere. 



A i r  e n i s s i o n s  o f  hazardous and r a d i o a c t i v e  m a t e r i a l s  f rom t h e  RE may 
occur  d u r i n g  w t r i e v a l  ope ra t i ons  due t o  t h e  presence o f  breached waste 
con ta ine rs .  A i r  e n i s s i o n s  o f  hazardous c o n s t i t u e n t s  and r a d i o n u c l i d e s  would 
n o t  occur  due t o  normal ope ra t i ons  o f  t h e  o t h e r  propossd f a c i l i t i e s .  

Emissions o f  r e g u l a t e d  hazardous c o n s t i t u e n t s  o f  t h e  waste ( v o l a t i l e  
o rgan i c  compounds and p o s s i b l y  m e t a l s ) ,  may occur  due t o  normal o p e r a t i o n s  of  
t h e  RE. Ca l cu la ted  emiss ion  r a t e s  would be below appl i c a b l e  N a t i o n a l  Ambient 
A i r  Qua1 i t y  Standards (NAAQS) and S t a t e  o f  Idaho T o x i c  A i r  P o l l u t a n t  Emiss ions 
L i m i t s .  

P o t e n t i a l  noncarc inogen ic  h e a l t h  r i s k s  f rom exposure t o  normal emiss ions  
of hazardous c o n s t i t u e n t s  were c a l c u l a t e d .  Hazard i n d i c e s  ( H I S )  f o r  workers  
a t  t h e  proposed RE, f o r  workers a t  an o f f i c e  b u i l d i n g  137 m (449 f t )  away, f o r  
members o f  t h e  p u b l i c  v i s i t i n g  t h e  Exper imenta l  Breeder R e a c t o r - I  (EBR-I) 
[2.9 km (1.8 m i )  away], and f o r  members o f  t h e  pub13ic a t  t h e  nea res t  s i t e  
boundary [6.0 km (3.7 m i )  away] were 1E-03 ( 1  x  10- ) ,  4E-08, 3E-06, and 
2E-06, r s s p e c t i v e l y .  A  H I  <1E+00 ( 1  x  l o 0 )  imp1 i e s  t h a t  a  h e a l t h  r i s k  i s  n o t  
p resen t .  

P o t e n t i a l  ca rc i nogen i c  h e a l t h  r i s k s  due t o  normal emiss ions  of  hazardous 
c o n s t i t u e n t s  a t  t h e  same l o c a t i o n s  were 4E-05, 2E-08, 4E-08, and 2E-08, 
r e s p e c t i v e l y ,  which rep resen t  t h e  inc rementa l  (above background) p r o b a b i l i t i e s  
o f  an i n d i v i d u a l  deve lop ing  cancer ove r  a  l i f e t i m e  as a  r e s u l t  o f  exposure t o  
p o t e n t i a l  carc inogens.  For  pe rspec t i ve ,  t h e  Envi ronmenta l  P r o t e c t i o n  Agency 
(EPA) suggests  t h a t  remed ia l  a c t i o n s  a t  Comprehensive Envi ronmenta l  Response, 
Compensation, and L i a b i l i t y  Act  s i t e s  should reduce t h e  ambient chemical  
concen t ra t i ons  a t  s i t e s  t o  l e v e i s  assoc ia ted  w i t h  a  c a r c i n o g e n i c  r i s k  i n  t h e  
range o f  1E-04 ( 1  i n  10,000) t o  1E-07 ( 1  i n  10,000,000). 

Annual e f f e c t i v e  dose e q u i v a l e n t s  (EDEs) f o r  normal r a d i o l o g i c a l  
emiss ions f rom t h e  RE were determined f o r  t h e  maximum i n d i v i d u a l  l o c a t e d  a t  
100 m, a t  EBR-I, and a t  t h e  7NEL boundary [6 .0  km (3.8 m i )  away] where t h e  
maximum r a d i o n u c l i d e  a i r  concen t ra t i ons  were determined t o  occur .  These 
va lues were 2.OE-06 mrem/yr [ m i l l i r e m  ( m i l l i r o e n t g e n  e q u i v a l e n t  man)], 2.4E-07 
mrem/yr, and 3.2E-07 mremlyr,  r e s p e c t i v e l y .  The EDE of 3.2E-07 mrem/yr a t  t h e  
maximum INEL boundary f a l l s  w e l l  below 1% of t h e  10 mrem/yr N a t i o n a l  Emiss ion 
Standards f o r  Hazardous A i r  P o l l u t a n t s  (NESHAP) promulgated by t h e  EPA (54 FR 
51654), and rep resen ts  a  maximum 0.007% inc rease  i n  t h e  s i t e  wide INEL EDE t o  
a  max ima l l y  exposed i n d i v i d u a l .  The EDE r e c e i v e d  by t h e  p o p u l a t i o n  w i t h i n  80 
km (50 m i )  o f  t h e  RWMC was c a l c u l a t e d  t o  be 2.1E-07 person-rem/yr .  The excess 
number o f  l a t e n t  cancer f a t a l i t i e s  ( i . e . ,  i nc reases  i n  l i f e t i m e  f a t a l  cancers)  
assoc ia ted  w i t h  doses t o  t h e  maximum i n d i v i d u a l  a t  100 m, a t  EBR-I, a t  t h e  
maximum INEL boundary, and f o r  t h e  80-km p o p u l a t i o n  were c a l c u l a t e d  t o  be 
1E-11, 2E-12, 2E-12, and 9E-11, r e s p e c t i v e l y ,  f o r  normal r a d i o l o g i c a l  
emissions. 

A  bounding annual occupat iona l  dose was c a l c u l a t e d  t o  assess t h e  maximum 
h y p o t h e t i c a l  impact on workers o f  hav ing  waste s t o r e d  i n  t h e  WSF r a t h e r  t han  
under t h e  TSA s o i l  overburden. I f  t h e  WSF was f i l l e d  t o  c a p a c i t y ,  a  maximum 
bounding annual occupat iona l  dose o f  176 mremlyr c o u l d  be expected. Ac tua l  



doses r e c e i v e d  would be c o n s i d e r a b l y  l e s s  t han  t h i s .  Never the less ,  t h e  176 
mrem/yr i s  below t h e  5.0 rem/yr DOE l i m i t  f o r  r a d i a t i o n  workers  and below t h e  
1.5 r e m l y r  ALARA (as  l ow  as reasonab ly  ach ievab le )  goal  a t  t h e  RWMC. 
A d d i t i o n a l l y ,  i t  i s  below t h e  h o u r l y  DOE Order  6430.1A s h i e l d i n g  des ign  l i m i t  
o f  1 r e m l y r ;  thus ,  a d d i t i o n a l  s h i e l d i n g  f rom t h e  WSF would n o t  be r e q u i r e d .  

The impacts  o f  t h r e e  p o s t u l a t e d  acc i den t s  were eva lua ted  f o r  t h e  
p r e f e r r e d  a l t e r n a t i v e  i n  a d d i t i o n  t o  t h e  n i n e  presented i n  a  p r e v i o u s  
Env i ronmenta l  Impact Statement (EIS)  and s a f e t y  a n a l y s i s  documents. The f i r s t  
two a c c i d e n t  scenar ios ,  bo th  w i t h  a  p robab i  1  i t y  o f  1.2E-01 even ts  p e r  yea r ,  
i n v o l v e d  dropped waste c o n t a i n e r s  t h a t  breached upon impact .  The h i g h e s t  H I S  
f o r  i n d i v i d u a l  hazardous c o n s t i t u e n t s  f o r  t h e  dropped box scena r i o  were 3E-02 
f o r  workers  i n s i d e  t h e  WSF and 2E-03 f o r  t h e  p u b l i c  a t  t h e  INEL boundary. 
Committed EDEs ranged f r om 4.94Et00 rem f o r  workers  i n s i d e  t h e  WSF t o  4.51E-03 
rem f o r  members o f  t h e  p u b l i c  a t  t h e  nea res t  INEL boundary. 

The t h i r d  p o s t u l a t e d  acc iden t ,  w i t h  a  p r o b a b i l i t y  o f  l e s s  t h a n  1.OE-08 
even ts  p e r  yea r ,  was a  des ign  b a s i s  to rnado  d i s p l a c i n g  and b reach ing  100% o f  
t h e  waste boxes and 10% o f  t h e  waste drums i n s i d e  a  WSF module f i l l e d  t o  
c a p a c i t y .  The h i g h e s t  H i s  f o r  i n d i v i d u a l  hazardous c o n s t i t u e n t s  f o r  t h i s  
acc i den t  scena r i o  were 8E-02 f o r  workers  and 5E-02 f o r  t h e  p u b l i c  a t  t h e  INEL 
boundary. Committed EDEs f o r  t h e  des ign  b a s i s  to rnado  were 1.40Et01 rem f o r  
workers  and 9.65E-02 rem f o r  members o f  t h e  p u b l i c  a t  t h e  n e a r e s t  s i t e  
boundary. 

Cumula t i ve  impacts  o f  e x i s t i n g  a i r - s u p p o r t e d  waste s t o rage  and drum 
v e n t i n g  f a c i l  i t i e s ,  t h e  proposed r e t r i e v a l  and r e - s t o r a g e  f a c i l  i t i e s  and a  
p o t e n t i  a1 f u t u r e  waste c h a r a c t e r i z a t i o n  f a c i  1  i t y  were eva l  uated.  Radi 01 o g i  c a l  
and n o n r a d i o l  o g i c a l  impacts  o f  a i r b o r n e  re l eases  were determined f o r  a  worker  
a t  100 m f rom t h e  f a c i l i t i e s  and t h e  max ima l l y  exposed i n d i v i d u a l  a t  t h e  INEL 
boundary. Cumulat ive r a d i a t i o n  doses f r o n  a i r b o r n e  p a r t i c u l a t e  r e l e a s e s  would 
be 3.4E-03 mremlyr f o r  t h e  100 m worker  and 1.3E-06 mremlyr f o r  t h e  max ima l l y  
exposed member o f  t h e  p u b l i c .  The bounding cumu la t i ve  dose t o  a  SWEPP o f f i c e  
worker  f rom gamma r a d i a t i o n  would be 193 mremlyr.  Es t imated  EDEs r e s u l t i n g  
f rom t h e  proposed a c t i o n  t o  a  max ima l l y  exposed member o f  t h e  p u b l i c  and t h e  
exposed p o p u l a t i o n  w i t h i n  an 80-km (50 m i )  r a d i u s  o f  t h e  RWMC would be 3.2E-7 
mremlyr and 2.1E-07 person rnremlyr r e s p e c t i v e l y .  Cumulat ive H i s  f o r  workers  
and t h e  max ima l l y  exposed i n d i v i d u a l ,  f rom hazardous chemical  r e l eases ,  would 
be 1E-04 and 8E-04 r e s p e c t i v e l y .  Assoc ia ted  ca rc i nogen i c  r i s k s  a t  t hese  
l o c a t i o n s  would be 8E-05 and 8E-06. 

A  No A c t i o n  a l t e r n a t i v e  t o  t h e  proposed a c t i o n  would r e s u l t  i n  t h e  
con t i nued  "as i s "  s t o rage  o f  waste a t  t h e  TSA, and would p resen t  a  v a r i e t y  o f  
programmatic,  env i ronmenta l  , and r e g u l a t o r y  problems. Waste c o n t a i n e r s  i n  
s to rage  s i n c e  t h e  1970s would c o n t i n u e  t o  d e t e r i o r a t e  and would, i n  t h e  
long- te rm,  r e l e a s e  hazardous, t o x i c ,  and/or r a d i o a c t i v e  contaminants  t o  t h e  
s o i l ,  groundwater,  and/or a i r .  I n  t h e  sho r t - t e rm ,  t h e  r a d i o l o g i c a l  and 
hazardous a i r  emiss ions t h a t  were es t imated  f o r  t h e  proposed a c t i o n  would n o t  
occur  under  t h e  no a c t i o n  a l t e r n a t i v e .  However, i f  no a c t i o n  i s  taken,  
e x i s t i n g  s t o rage  c o n d i t i o n s  would c o n t i n u e  i n  c o n f l i c t  w i t h  RCRA and HWMA 
m o n i t o r i n g  access, waste segrega t ion ,  and s p i l l  conta inment  requ i rements .  



The environmental impacts of the No Action a1 ternative with respect to 
the proposed office control building, utility upgrades, RWMC boundary 
extension, and sgwage l agoon would be minor, bscause no changes in 
environmental quality would occur in the short-term. However, without these 
facilities and upgrades to the RWMC, waste management operations at the RWMC 
could be impacted to the point of delaying or preventing waste retrieval and 
storage operations. 

A Retrieval Without Enclosure A1 ternative would result in an extended, 
seasonal retrieval process, and in emissions of hazardous and radioactive 
constituents of the TSA.waste beyond those expected for the preferred 
alternative. Greater emissions would occur because of the lack of a 
controlled atmosphere and the lack of High Efficiency Particulate Air (HEPA) 
filtration. 

A Storage Without an Enclosure Alternative would result in a higher 
potential for environmental impacts of hazardous and radioactive materials in 
the event of an accident and the stared contziners would be subject to 
weather-induced deterioration. 

A Retrieval but Transportation and Stcrage El sewhere A1 ternati ve would 
require transportation to DOE facilities off the INEL which would in turn 
require the repackaging of much of the waste to meet DOT requirements. 
Facilities are not present at the INEL to repackage waste, and adequate 
storage facilities that meet the requirements of RCRA and the HWMA do not 
presently exist at the INEL or other DOE facilities. Therefore, this 
alternative would require construction of adequate storage facilities 
elsewhere and would pose transportation risks beyond those of the proposed 
acti on. 



ACRONYMS AND ABBREVIATIONS 

ALARA 
ASB-2 
C H 
c f s  
C &S 
DOE 
DVF 
E A  
EDE 
E  PA 
EBR- I 
HEPA 
H I  
HWMA 
INEL 
LLW 
rr~ R 
mrem 
N A 
NAAQS 
nCi 
NEPA 
NESHAP 
NON 
PA 
PCB 
PSD 
RC RA 
RE 
RWMC 
SDA 
SWEPP 
T  LV 
T  RU 
TSA 
TSCA 
VOC 
WIPP 
WMF-613 
WSF 

as l o w  as r e a s o n a b l y  a c h i e v a b l e  
A i r  Suppor t  B u i l d i n g - 2  
c o n t a c t - h a n d l e d  
c u b i c  f e e t  p e r  second 
C e r t i f i e d  and Segregated Waste S t o r a g e  B u i l d i n g  
U.S. Depar tment  o f  Energy 
Drum V e n t i n g  F a c i l i t y  
Env i ronmenta l  Assessment 
e f f e c t i v e  dose e q u i v a l  e n t  
Env i ronmenta l  P r o t e c t i o n  Agency 
Exper imen ta l  Breeder  R e a c t o r - I  
h i g h  e f f i c i e n c y  p a r t i c u l a t e  a i r  
hazard i n d e x  
Hazardous Waste Management A c t  
Idaho  N a t i o n a l  E n g i n e e r i n g  L a b o r a t o r y  
1  ow-1 eve1 was te  
m i  11 i r o e n t g e n  
m i l l i r e m  ( m i l l i r o e n t g e n  e q u i v a l e n t  man) 
no a c t i o n  a1 t e r n a t i v e  
N a t i o n a l  Ambient  A i r  Q u a l i t y  Standards 
n a n o c u r i e s  
N a t i o n a l  Env i ronmenta l  Po l  i c y  A c t  
N a t i o n a l  Emiss ion Standards f o r  Hazardous A i r  P o l l u t a n t s  
N o t i c e  o f  Noncompl iance 
p r e f e r r e d  a1 t e r n a t  i ve 
p o l y c h l o r i n a t e d  b i p h e n y l  s  
P r e v e n t i o n  o f  S i g n i f i c a n t  D e t e r i o r a t i o n  
Resource C o n s e r v a t i o n  and Recovery A c t  
R e t r i e v a l  Encl  osu re  . 
R a d i o a c t i v e  Waste Management Complex 
Subsur face  D i  sposa l  Area 
S t o r e d  Waste Examina t ion  P i 1  o t  P l  a n t  
t h r e s h o l d  1  i m i t  v a l u e  
t r a n s u r a n i c  
T r a n s u r a n i c  S to rage  Area 
T ~ x i c  Substances C o n t r o l  A c t  
v o l  a t  i 1 e  o r g a n i c  compound 
Waste I s o l a t i o n  P i l o t  P l a n t  
Waste Management F a c i l i t y - 6 1 3  
Waste S to rage  F a c i l i t y  





J 
TABLE OF CONTENTS 

EXECUTIVE SUMMARY . . . . . . . . . . . . . . . . . . . . . . . . . . . .  i 

. . . . . . . . .  . . . . . . . . . . . . .  ACRONYMS AND ABBREVIATIONS : v 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1 INTRODUCTION 1 
1.1 Purpose o f  t h e  Proposed A c t i o n  . . . . . . . . . . . . . . . .  1 
1.2 Need f o r  t h e  Proposed A c t i o n -  . . . . . . . . . . . . . . . . .  1 

. . . . . . . . . . . . . . . . . . . . . . .  1.2 .1  Background 1 
1.2.2 Need f o r  Waste R e t r i e v a l  and Re-Storage . . . . . . . . .  4 

2 . PROPOSED ACTION AND ALTERNATIVES . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . .  2 . 1  Proposed A c t i o n  

2.2 P r e f e r r e d  A l t e r n a t i v e  . . . . . . . . . . . . . . . . . . .  
2.2.1 TSA Waste R e t r i e v a l  and R e t r i e v a l  Enc losu re  . . . . .  
2.2.2 Waste Re-s to rage  and t h e  Waste S to rage  F a c i l i t y  . . .  
2.2.3 O p e r a t i o n s  C o n t r o l  B u i l d i n g  . . . . . . . . . . . . .  
2.2.4 U t i l i t y  Upgrades, M o d i f i c a t i o n s ,  and S i t e  Development 

2.2.4.1 E l e c t r i c a l  Power . . . . . . . . . . . . . . . .  
2.2.4.2 F i r e  Water /Potab l  e Water . . . . . . . . . . . .  
2.2.4.3 Communications and Alarms . . . . . . . . . . .  
2.2.4.4 Sewage System . . . . . . . . . . . . . . . . .  
2.2.4.5 Fence BOI-~ndary . . . . . . . . . . . . . . . . .  

2.2.5 Schedule  . . . . . . . . . . . . . . . . . . . . . .  
2.3 R e l a t i o n s h i p  t o  O ther  F a c i l i t i e s  . . . . . . . . . . . . .  
2.4 No A c t i o n  A l t e r n a t i v e  . . . . . . . . . . . . . . . . . . .  
2.5 R e t r i e v a l  W i t h o u t  an E n c l o s u r e  . . . . . . . . . . . . . .  
2.6 S t o r a g e  W i t h o u t  an E n c l o s u r e  . . . . . . . . . . . . . . .  
2.7 R e t r i e v a l  b u t  T r a n s p o r t a t i o n  and S t o r a g e  Elsewhere . . . .  

3 . DESCRIPTION OF THE AFFECTED ENVIRONMENT . . . . . . . . . . . . . . .  19 
3 .1  P h y s i c a l  Env i ronment  . . . . . . . . . . . . . . . . . . . . .  19 
3 .2  Eco logy and Endangered and Threatened Spec ies  . . . . . . . . .  20 
3.3 Soc ioeconomics  and C u l t u r a l  Resources . . . . . . . . . . . . .  20 
3.4 Land Use . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 
3.5 Summary o f  Background R a d i a t i o n  . . . . . . . . . . . . . . . .  21 

4 . ENVIRONMENTAL CONSEQUENCES OF THE 
PROPOSED ACTION AND THE ALTERNATIVES . . . . . . .  22 

4 .1  Impac ts  t o  Geology. So i  1 s. and Land Use . . . . . . . . . . . .  22 
4.2 Impac ts  t o  Water Resources . . . . . . . . . . . . . . . . . .  22 

. . . . . .  4.3 Impacts  t o  B i o l o g i c a l  and A r c h a e o l o g i c a l  Resources 23 
4.4 Impac ts  t o  Socioeconomics . . . . . . . . . . . . . . . . . . .  23 
4.5 Impacts  o f  Decon tamina t ion  and Decommissioning . . . . . . . .  24 
4.6 Impacts  t o  A i r  Q u a l i t y  . . . . . . . . . . . . . . . . . . . .  24 

4.6.1 N o n r a d i o i o g i c a l  Impacts  . . . . . . . . . . . . . . . . .  25 
4.6.2 R a d i o l o g i c a l  Impac ts  . . . . . . . . . . . . . . . . . .  28 



4.7 Health and Safety . . . . . . . . . . . . . . . . . . . . . . . .  29 
4.7.1 Nonradiol ogi cal Impacts . . . . . . . . . . . . . . . . .  29 
4.7.2 Radiological Impacts . . . . . . . . . . . . . . . . . .  31 
4.7.3 External Irradiation . . . . . . . . . . . . . . . . . .  31 

4.8 Potential Impacts of Accidents . . . . . . . . . . . . . . . .  32 
. . . . . . . . . . . . . . . . .  4.8.1 Nonradiological Impacts 34 

. . . . . . . .  . . . . . . . . .  4.8.2 Radiological Impacts ; 35 
4.9 Cumulative Impacts . . . . . . . . . . . . . . . . . . . . . .  38 
4.10 Impacts of Alternative Actions . . . . . . . . . . . . . . . .  40 

4.10.1 No Action Alternative . . . . . . . . . . . . . . . . .  40 
. . . . . . . .  4.10.2 Retrieval Without Enclosure Alternative 40 

4.10.3 Storage Without an  Enclosure A1 ternat ive . . . . . . . .  41 
4.11 Summary of Impacts . . . . . . . . . . . . . . . . . . . . . .  41 

. . . . . . . .  5 . STATE AND F E D E R A L  REGULATIONS AND AGENCIES CONSULTED 44 

. . . . . . . . . . . . . . . . . . . . . . . . . .  6 . LISTOFPREPARERS 47 

7 . REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48 

Appendix A . State  of Idaho Comments and DOE Responses . . . . . . . . . .  A-1 

Figure 1 . Location of major f a c i l i t i e s  a t  the INEL . . . . . . . . . .  2 
Figure 2 . Location of existing ( th i  n-1 ined) and proposed (dash-1 ined) 

f a c i l i t i e s  within the TS4 a t  the RWMC . . . . . . . . . . . .  7 
Figure 3 . Diagram of the smaller work area in the proposed R E  . . . . .  9 
Figure 4 . Diagram of storage modules for the proposed WSF . . . . . . .  1 1  

Table 1 . Calculated average a i r  emission ra tes  (mg/sec) of hazardous 
constituents from the R E  due to  breached waste containers . . 26 

Table 2 . Calculated average annual concentrations of hazardous 
constituents of the waste ( in  pg/m3) due t o  normal emissions 
from the R E  and  a i r  quality standards . . . . . . . . . . . .  27 

Table 3 . Calculated radionucl ide releases due to  normal R E  operations 28 
Table 4 . Calculated hazard indices (His) and  cancer r i sks  for  workers 

a t  the R E  and WMF-613 and for  members of the public a t  E B R - I  
and the INEL boundary . . . . . . . . . . . . . . . . . . . .  30 

Table 5 . Calculated dose consequences and l a t en t  cancer f a t a l i t i e s  of 
routine releases from the R E  . . . . . . . . . . . . . . . .  31 

Table 6 . Average container headspace concentrat i onsa and airborne 
releases for  VOCs for  the dropped box accident scenarios and 

. . .  the maximum design basis tornado accident scenario 3 4 
Tabl e 7 . Average source terms and a i  rborne re1 eases df p a r t i  cul atese.for the 

dropped box accident scenarios and the maximum design basis 
tornado accident scenario . . . . . . . . . . . . . . . . . .  35 

v i i i  



T a b l e  8.  TLV-based hazard  i n d i c e s  f o r  hazardous chemica l  i n t a k e s  
r e s u l t i n g  f r o m  t h e  dropped box and t o r n a d o  a c c i d e n t  s c e n a r i o s  36 

T a b l s  9. R a d i o n u c l i d e  r e l e a s e s  f o r  t h e  box d r o p  and t o r n a d o  a c c i d e n t  
s c e n a r i o s .  . . . . . . . . . . . . . . . . . . . . . . . . .  37 

Tab le  10. Consequences o f  t h e  p o s t u l a t e d  a c c i d e n t s  f o r  t h e  w o r k e r  and 
p u b l i c  r e c e p t o r s  . . . . . . . . . . . . . . . . . . . . . .  37 

T a b l e  11. C u m u l a t i v e  r a d i o l o g i c a l  impac ts  f r o m  a c t i v i t i e s  r e 1  a t e a  t o  
'TRU was te  r e t r i e v a l  f r o m  t h e  TSA a t  t h e  RWMC . . . . . . . .  39 

T a b l e  12. Cumul a t  i v e  n o n - r a d i o 1  o g i c a l  impac ts  f r o m  a c t i v i t i e s  r e 1  a t e d  
t o  TRU was te  r e t r i e v a l  f r o m  t h e  TSA a t  t h e  RWMC . . . . . . .  39 

Tab le  13. Summary compar ison o f  e n v i r o n m e n t a l  impac ts  o f  a l t e r n a t i v e s  
f o r  TSA waste  r e t r i e v a l  and r e - s t o r a g e  . . . . . . . . . . .  42 

T a b l e  14. Env i ronmenta l  r e g u l a t o r y  documents, p e r m i t s ,  n o t i f i c a t i o n s ,  
and c o n s u l t a t i o n  r e q u i r e m e n t s  f o r  t h e  proposed a c t i o n  . . . .  44 





1. INTRODUCTION 

T h i s  env i ronmenta l  assessment (EA) was prepared i n  accordance w i t h  t h e  
requ i rements  o f  t h e  N a t i o n a l  Environmental  P o l i c y  Ac t  (NEPA), as implemented 
by t h e  Counc i l  on Environmental  Q u a l i t y  Regu la t ions  (40 CFR 1500-1508) and t h e  
U.S. Department o f  Energy (DOE) g u i d e l i n e s  f o r  compl iance  w i t h  NEPA (52 FR 
47662). 

The purpose o f  t h i s  EA i s  t o  i d e n t i f y  and eva lua te  t h e  expected 
env i ronmenta l  impacts o f  t h e  proposed r e t r i e v a l  and r e - s t o r a g e  of waste 
c u r r e n t l y  s t o r e d  a t  t h e  Rad ioac t i ve  Waste Management Complex's (RWMC) 
Transuran i  c  Storage Area (TSA) on t h e  Idaho N a t i o n a l  Eng ineer ing  Labo ra to r y  
( INEL).  TSA waste i nc l udes  con tac t -hand led  (CH) t r a n s u r a n i c  (TRU) waste, 
l o w - l e v e l  waste (LLW) , mixed ( r a d i o a c t i v e  and chem ica l l y  hazardous) TRU waste, 
and mixed LLW. T h i s  EA w i l l  a i d  d e c i s i o n  makers i n  de te rm in ing  whether  a  
f i n d i n g  o f  no s i g n i f i c a n t  impact shou ld  be i ssued  o r  whether an env i ronmenta l  
impact s ta tement  shou ld  be prepared p r i o r  t o  implementat ion o f  t h e  proposed 
a c t i o n .  

1 .1  Purpose o f  t h e  Proposed A c t i o n  

The purpose o f  t h e  proposed a c t i o n  i s  t o :  1) p reven t  o r  d e l a y  
d e t e r i o r a t i o n  o f  TSA waste c o n t a i n e r s  t o  decrease t h e  p r o b a b i l i t y  o f  f u t u r e  
env i ronmenta l  con tamina t ion ;  and 2) b r i n g  t h e  TSA waste s to rage  f a c i l i t i e s  
i n t o  compl iance w i t h  Resource Conservat ion and Recovery Ac t  (RCRA) and Idaho 
Hazardous Waste Management Ac t  (HKMA) requi rements.  

1.2 Need f o r  t h e  Prooosed A c t i o n  

1.2.1 Backsround 

DOE defense and research  programs generate TRU wastes, LLW, and mixed 
wastes, ~ h i c h  c o n t a i n  bo th  r a d i o a c t i v e  and hazardous chemical  c o n s t i t u e n t s  and 
may be e i t h e r  mixed TRU waste o r  mixed LLW. I n  1970, t h e  Atomic Energy 
Commission e s t a b l  i shed a n a t i o n a l  po l  i c y  r e q u i r i n g  t h a t  TRW wastes [ t h e n  
d e f i n e d  as wastes c o n t a i n i n g  >10 nCi/g (nanocuries/gram) o f  TRU n u c l i d e s ]  be 
packaged and s t o r e d  such t h a t  t hey  cou ld  be r e t r i e v e d  i n t a c t  a f t e r  s t o rage  f o r  
up t o  20 years .  A 20-year  i n t e r i m  s to rage  s i t e ,  t h e  TSA, was e s t a b l i s h e d  i n  
1970 a t  t h e  INEL's RWMC. P r i o r  t o  opening t h e  TSA, TRU waste was d isposed o f  
i n  t h e  Subsurface Disposal  Area o f  t h e  RWMC. Approx imate ly  65,000 m3 
(2.3 m i l  1  i o n  f t 3 )  o f  CH TRU waste i s  c u r r e n t l y  s t o r e d  a t  t h e  TSA (Becker e t  
a l . ,  1989) .  CH waste has a waste c o n t a i n e r  su r f ace  dose r a t e  o f  (200 mrem/hr 
(mi 11 i r o e n t g e n  e q u i v a l e n t  nian/hr), and does n o t  r e q u i r e  s h i e l d i n g  d u r i n g  
normal h a n d l i n g  ope ra t i ons .  

The l o c a t i o n  o f  t h e  INEL and t h e  RWMC a r e  shown i n  F i g u r e  1. The TSA i s  
l o c a t e d  w i t h i n  t h e  eas te rn  t h i r d  o f  t h e  RWMC. The western t w o - t h i r d s  o f  t h e  
RWMC i s  known as t h e  Subsurface D isposa l  Area (SDA). 
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Figure 1. Location of major facilities at the I N E L .  



Approx imate ly  95% o f  t h e  waste s t o r e d  a t  t h e  TSA i s  assumed, based on 
process know1 edge, t o  be contaminated w i t h  c h e m i c a l l y  hazardous substances 
r e g u l a t e d  under RCRA and HWMA, o r  t h e  Tox i c  Substances C o n t r o l  A c t  (Becker e t  
a l . ,  1989).  RCRA and t h e  HWMA govern t he  hand l i ng ,  t r ea tmen t ,  and d i s p o s a l  o f  
hazardous wastes.  40 CFR 250-280 (RCRA) d e f i n e s  and i d e n t i f i e s  hazardous 
waste t ypes  and s p e c i f i e s  how t h e y  must be t r anspo r t ed ,  handled,  and d isposed  
o f .  Mixed wastes forms a t  t h e  TSA i n c l u d e  combus t ib les  (e .g . ,  rags,  paper,  
and c l o t h )  , noncombusti b l  es (e .g . ,  me ta l ,  g l a s s ,  and f i l t e r s ) ,  and absorbed o r  
s o l  i d i  f i e d  process s l  udges (C l  ements, 1982). 

P r i o r  t o  1982, TRU waste was cons idered  t o  be any waste c o n t a i n i n g  i n  
excess o f  10 nCi/g o f  any TRU n u c l i d e  (AEC Manual Chapter 0511). I n  1982, a 
TRU waste workshop i n v o l v i n g  government (DOE, EPA, Nuc lear  Regu la to r y  
Con~mission) and u n i v e r s i t y  s c i e n t i s t s  conc luded t h a t  t h e  l i m i t  o f  concern f o r  
TRU r a d i o n u c l i d e s  c o u l d  s a f e l y  be inc reased  t o  100 nCi/g.  T h i s  l i m i t  was used 
i n  a  subsequent DOE Order  d e f i n i n g  TRU waste. 

Approx imate ly  43% (28,000 m3, o r  1  m i l l  i o n  ft3) o f  t h e  65,000 m3 o f  TSA 
waste was r e c e i v e d  p r i o r  t o  1982 and c o n t a i n s  l e s s  t han  100 nCi /g  TRU. T h i s  
waste i s  expected t o  be r e c l a s s i f i e d  as LLW o r  mixed LLW (Becker e t  a l . ,  
1989). 

There a re  p r e s e n t l y  no a v a i l a b l e  t r ea tmen t  o r  d i s p o s a l  f a c i l i t i e s  f o r  t h e  
TSA waste, i n c l u d i n g  t h e  f r a c t i o n  c o n t a i n i n g  l e s s  t han  100 nCi /g  o f  TRU 
r a d i o n u c l i d e s  t h a t  w i l l  be r e c l a s s i f i e d  upon r e t r i e v a l  as LLW. The RWMC does 
n o t  accept  waste f o r  d i s p o s a l  i f  i t  c o n t a i n s  TRU r a d i o n u c l i d e  c o n c e n t r a t i o n s  
>10 nCi /g .  The re fo re ,  t h e  r e c l a s s i f i e d  waste must remain i n  s t o rage  u n t i l  
a p p r o p r i a t e  t r ea tmen t  and d i s p o s a l  f a c i l  i t i e s  become a v a i l  ab l e .  

The DOE does n o t  p l a n  t o  s t o r e  t h e  r e c l a s s i f i e d  waste a t  t h e  TSA 
i n d e f i n i t e l y .  P r e l i m i n a r y  s t u d i e s  a r e  underway t o  i d e n t i f y  u l t i m a t e  t r ea tmen t  
and d i s p o s a l  a l t e r n a t i v e s .  The s t u d i e s ,  which focus  on deve lop ing  success fu l  
d i s p o s a l  a l t e r n a t i v e s ,  a r e  be ing  performed th rough  aggress ive  p a r t i c i p a t i o n  
and i n d u s t r y  coope ra t i on  under DOE's P r i v a t e  Sec to r  P a r t i c i p a t i o n  I n i t i a t i v e  
and t h rough  DOE's own resources .  The a v a i l a b l e  d a t a  f rom these  s t u d i e s  w i l l  
n o t  suppor t  s p e c i f i c  p roposa ls  o r  meaningfu l  NEPA a n a l y s i s  a t  t h e  p resen t  
t ime ;  however, a p p r o p r i a t e  NEPA documentat ion w i l l  be prepared as p roposa l s  
a re  developed. 

The rema in ing  57% (37,000 m3, o r  1.3 m i l l i o n  ft3) o f  t h e  TSA waste i s  
expected t o  remain c l a s s i f i e d  as TRU waste (Becker e t  a l . ,  1989). DOE's 
s t r a t e g y  f o r  l o n g - t e r m  management o f  s t o r e d  TRU waste a t  t h e  INEL and o t h e r  
DOE f a c i l i t i e s  i s  t o  p r o v i d e  a p p r o p r i a t e  t rea tment ,  packaging and t r a n s p o r t  t o  
t he  Waste I s o l a t i o n  P i l o t  P l a n t  (WIPP) o r  o t h e r  approved d i s p o s a l  f a c i l i t i e s  
(DOE, 1983, 1984, 1987 and P.L. 97-90, 1982). 

The TSA waste i s  s t o r e d  i n  s t e e l  boxes, f i b e r g l a s s  r e i n f o r c e d  plywood 
boxes, and 208-1 ( 5 5 - g a l )  and 314-1 ( 83 -ga l )  s t e e l  drums s tacked  approx imate ly  
5 m (16  f t) h i g h  on t h r e e  above-ground a s p h a l t  pads (TSA-1, TSA-2, and TSA-R). 
Approx imate ly  70% o f  t h e  waste i s  s t o r e d  on pads t h a t  a re  covered w i t h  1  t o  
1.5 m (3 t o  4  f t )  o f  s o i l  overburden o r  a  f a b r i c  t a r p a u l i n .  The rema in ing  



waste is stored in air-supported buildings [Certified and Segregated Waste 
Storage Building (C&S) and Air Support Building-2 (ASB-2)]. The pads are 46 m 
(150 ft) wide. The combined length of TSA-1 and TSA-R is 366 m (1200 ft), and 
TSA-2 is 213 m (700 ft) long. These waste storage facilities generally do not 
meet monitoring access, waste segregation, and spill containment provisions 
required by RCRA and the State of Idaho's Hazardous Waste Management Act 
(HWMA) to ensure safety and environmental protection. 

Because retrievable storage of TSA waste began in 1970 at the RWMC, some 
of the waste containers have been stored for over 20 years. It has been 
conservatively estimated, based on container integrity inspections performed 
in 1978, 1979, and 1984, and corrosion rate studies and modeling, that up to 
10% of the TSA waste containers may be breached (Maughan, 1990; Bergl und, 
1991). The corrosion and possible breaching of waste containers presents the 
risk of potential radiological and hazardous chemical contamination of the 
environment unless mitigating steps are taken. 

1.2.2 Need for Waste Retrieval and Re-Storaqe 

DOE needs to implement the proposed waste retrieval and re-storage action 
to provide additional protection for continued storage of the TSA waste until 
appropriate treatment and/or disposal facilities are developed. In addition, 
the proposed action is needed to comply with regulatory requirenents for waste 
storage. 

The TSA waste containers in the air-supported buildings are arranged in a 
dense pack configuration. DOE received a Notice of Noncompliance (NON) from 
the Environmental Protection Agency (EPA) that alleged that the current 
configuration does not comply with RCRA storage regulations that require the 
maintenance of appropriate aisles to facilitate container inspections for 
deterioration and leakage, and for unobstructed movement of personnel or 
emergency equipment (40 CFR 265.35, 40 CFR 265.174). A compliance plan has 
been negotiated between DOE, EPA and the State to implement appropriate 
corrective measures. It is anticipated that a draft Consent Order, which 
presently incorporates this compliance plan, will be finalized and executed by 
DOE, EPA, and the State in the near future. The compliance plan stipulates 
relocating and reconfiguring the waste presently in the air-supported 
buildings to proposed new storage buildings designed to meet RCRA and Toxic 
Substances Control Act (TSCA) requirements. One-half of the waste inventory 
in the air-supported buildings must be relocated by January 1, 1996 and the 
remainder by January 1, 1998. A storage configuration will be provided that 
bal ances the goal s of RCRA inspections/emergency response, and minimizes the 
risks of radiation and hazardous chemical exposures to operations personnel. 

Continued storage of the waste on soil covered pads at the TSA, without 
mitigative measures, would present a variety of progrannatic, efivironmental, 
and regulatory problems. Waste containers would continue t3 deteriorate and 
may release hazardous, toxic, and/or radioactive contaminants to the soil, 
groundwater, and/or air. Future retrieval operations would become more 
complex due to reduced container integrity, increased contamination levels, 



and a s s o c i a t e d  i n c r e a s e d  env i ronmenta l  and s a f e t y  r i s k s .  I n  a d d i t i o n ,  
c o n t i n u e d  s t o r a g e  i n  t h e  e x i s t i n g  c o n f i g u r a t i o n  wou ld  n o t  r e s o l v e  RCRA/HWMA 
noncompl iance i s s u e s .  

The proposed waste  r e t r i e v a l  and r e - s t o r a g e  a c t i o n  i s  needed t o  p r e v e n t  
o r  d e l  ay a d d i t i o n a l  c o r r o s i o n  and b r e a c h i n g  o f  waste  c o n t a i n e r s  r e s u l t i n g  f r o m  
i n f i l t r a t i o n  o f  p r e c i p i t a t i o n  and t h e  p o t e n t i a l  f o r  waste  m i g r a t i o n  and 
e n v i r o n m e n t a l  c o n t a m i n a t i o n  r e s u l t i n g  f r o m  p r e c i p i t a t i o n  i n f i l t r a t i o n  i n t o  t h e  
e x i s t i n g  s t o r a g e  areas.  The p r e f e r r e d  a1 t e r n a t i v e  f o r  accompl i s h i  ng t h e  
proposed a c t i o n  i n c l u d e s  t h e  c o n s t r u c t i o n  and o p e r a t i o n  o f  a  r e t r i e v a l  
e n c l o s u r e ,  s t o r a g e  modules, and RWMC s u p p o r t  f a c i l  i t i e s .  The r e t r i e v a l  
e n c l o s u r e  wou ld  p r e v e n t  o r  d e l a y  a d d i t i o n a l  c o n t a i n e r  d e t e r i o r a t i o n  t h r o u g h  
she1 t e r i n g  t h e  waste  pads f r o m  p r e c i p i t a t i o n  and snowmel t i n f i l t r a t i o n ,  and 
would  p r o v i d e  a  c o n t r o l l e d  env i ronment  f o r  y e a r - r o u n d  r e t r i e v a l  o f  was te  
c o n t a i n e r s .  The proposed s t o r a g e  modules would  p r o v i d e  r e - s t o r a g e  f a c i l i t i e s  
i n  comp l iance  w i t h  RCRA, HWMA and DOE r e q u i r e m e n t s .  The i n i t i a l  s t o r a g e  
modules would  be used f o r  r e - s t o r a g e  o f  t h o s e  wastes  p r e s e n t l y  i n  t h e  a i r -  
suppor ted  b u i l d i n g s .  Proposed RWMC a d m i n i s t r a t i v e  and p e r s o n n e l  f a c i l i t i e s  
and u t i l i t y  upgrades a r e  needed t o  s u p p o r t  r e t r i e v a l  and o t h e r  was te  
management o p e r a t i o n s .  



2. PROPOSED ACTION AND ALTERNATIVES 

2 . 1  Proposed A c t i o n  

The proposed a c t i o n  i s  t o  r e t r i e v e  and r e - s t o r e  TSA waste .  The r e t r i e v a l  
p rocess  would  c o n s i s t  o f  f o u r  s t e p s :  1 )  r e n o v i n g  and d i s p o s i n g  t h e  s o i l  
c o v e r i n g  t h e  waste;  2) removing was te  c o n t a i n e r s  from t h e  a i r  s u p p o r t  
b u i l d i n g s  and f r o m  TSA pads 1, 2, and R; 3 )  s u r v e y i n g  t h e  c o n t a i n e r s  f o r  
c o n t a m i n a t i o n ,  and d e c o n t a m i n a t i n g  o r  o v e r p a c k i n g  t h e  c o n t a i n e r s  i f  necessary ;  
and 4) r e - s t o r i n g  t h e  was te  i n  w e a t h e r - p r o t e c t e d ,  RCRA p e r m i t t e d  f a c i l i t i e s .  

The purpose o f  t h e  proposed a c t i o n  i s  t o :  1) p r e v e n t  o r  d e l a y  p o s s i b l e  
d e t e r i o r a t i o n  o f  TSA was te  c o n t a i n e r s  so as t o  dec rease  t h e  p r o b a b i l i t y  o f  
f u t u r e  env i ronmenta l  c o n t a m i n a t i o n ;  and 2) b r i n g  t h e  TSA was te  s t o r a g e  
f a c i l i t i e s  a t  t h e  TSA i n t o  comp l iance  w i t h  RCRA and t h e  S t a t e  o f  I d a h o ' s  HWMA 
r e q u i r e m e n t s .  

2.2 P r e f e r r e d  A l t e r n a t i v e  

The p r e f e r r e d  a l t e r n a t i v e  t o  accomp l i sh  t h e  proposed a c t i o n  i s  t o  
c o n s t r u c t  and o p e r a t e  t h e  f o l l o w i n g  f a c i l i t i e s  and upgrades:  

a  waste  r e t r i e v a l  e n c l o s u r e  (RE) o v e r  TSA Pads 1, 2, and R, 
a  was te  s t o r a g e  f a c i l i t y  (WSF), 
an o p e r a t i o n s  c o n t r o l  b u i l d i n g ,  and 
upgraded RWMC f i r e w a t e r ,  p o t a b l e  w a t e r ,  power, f e n c i n g ,  and sewage 
u t i l i t i e s .  

S p e c i f i c a l l y ,  t h e  f a c i l i t i e s  i d e n t i f i e d  above would  p r o v i d e :  
1 )  weather  p r o t e c t i o n  f o r  t h e  TSA and a  c o n t r o l l e d  env i ronment  i n  w h i c h  t h e  
waste p r e s e n t l y  s t o r e d  w i t h i n  t h e  TSA can  be r e t r i e v e d  y e a r - r o u n d ;  2) 
rep lacement  s t o r a g e  f a c i l i t i e s  a t  t h e  RVMC f o r  r e t r i e v e d  was te  t h a t  meet t h e  
r e q u i r e m e n t s  of  RCRA and I d a h o ' s  HWMA; and 3 )  a  s u p p o r t i n g  i n f r a s t r u c t u r e  f o r  
waste r e t r i e v a l  and r e - s t o r a g e  o p e r a t i c n s .  

The l o c a t i o n s  o f  t h e  e x i s t i n g  and proposed f a c i l i t i e s  a t  t h e  RWMC a r e  
shown i n  F i g u r e  2. The p r e f e r r e d  a l t e r n a t i v e  i s  c o n s i s t e n t  w i t h  DOE 
R a d i o a c t i v e  Waste Management Order  5820.2A. 

2.2.1 TSA Waste R e t r i e v a l  and R e t r i e v a l  E n c l o s u r e  

The RE would  be a  m e t a l  b u i l d i n g  a p p r o x i m a t e l y  6 1  m w i d e  x  358 m l o n g  x  
14 m h i g h  (200 ft x  1175 f t  x 46 f t )  o v e r  TSA-R and TSA-1, w i t h  an a d j a c e n t  
6 1  m w ide  x  105 m l o n g  x  14 m h i g h  (200 ft x  350 ft x  46 f t)  appendage o v e r  
TSA-2. T o t a l  a rea  would  be a p p r o x i m a t e l y  28,335 m2 (305,000 ft ) .  The 
b u i l d i n g  wou ld  c o v e r  t h e  waste s t a c k s ,  berms, and s l o p e d  e a r t h  c o v e r .  

Two movable i n t e r i o r  p a r a l l e l  w a l l s ,  a p p r o x i m a t e l y  45 m (150 f t )  a p a r t  
and p e r p e n d i c u l a r  t o  t h e  RE e x t e r i o r  w a l l s ,  wou ld  p r o v i d e  a  s m a l l e r  work  a r e a  
f o r  r e t r i e v a l  o p e r a t i o n s .  T h i s  work  a r e a  would  e n c l o s e  t h e  e a r t h  ove rburden  
t h a t  wou ld  be removed t o  expose t h e  was te  c o n t a i n e r  s t a c k  f a c e ,  t h e  s t a c k e d  



B 8: 
True 

Figure 2. Location of existing (thin-line) and proposed (dashed-line) 
facilities within the TSA at the RWMC. 



containers that would be removed, a hot staging area, an overpacking area, and 
a cold staging area, as shown in Figure 3. The two interior parallel walls h 

would be periodically moved within the building as retrieval progresses. 

Ducts on an,air curtain attached to the movable interior wall bounding &. 

the work area on the north would collect air from the work area. Work area 
air collected by these ducts and others would be exhausted through a 90% 
efficiency portable baghouse dust filter, a 90% efficiency roughing filter, 
and a 99.97% efficiency High Efficiency Particulate Air (HEPA) filter. After 
passing through these particulate fi 1 ters, the discharge air would then pass 
through a heat exchanger before being exhausted through an emission stack 
approximately 18.3 m (60 ft) or taller x 0.9 m (3 ft) in diameter. The stack 
would have a release velocity of approximately 12.2 m (40.0 ft) per second, 
with temperatures of release gases approximately 15 to 21°C (60 to 70°F). 

The interior movable wall with the supply air ducts would bound the work 
area on the south. The volumetric flow rate differential between the supply 
and exhaust air walls would maintain a negative pressure in the work area. 

Portable radiation detection equipment would be used to monitor the 
working face of the waste stack, the soil overburden, personnel in the working 
area, and earthmoving and retrieval equipment. Stationary radiation monitors 
(Remote Area Monitors and Constant Air Monitors) would be installed at 
appropriate locations inside the RE. 

After the earth overburden has been surveyed and statistically sampled 
for contamination, all but approximately 0.3 m (1 ft) of the overburden depth 
would be removed using excavators. Part of the overburden may be removed 
prior to or during construction of the RE if the soil survey indicates that no 
contaminants are present. The remainder of the overburden will be removed by 
a vacuum. Contaminated overburden would be packaged into waste containers and 
handled thereafter as radio1 ogical or mixed waste. Plywood, canvas, and 
plastic sheeting covering the waste container stack would be removed after 
radiological surveying. Contaminated covering materials would be packaged into 
waste containers. 

Waste containers would be visually inspected for integrity, reviewed for 
content code and surveyed for contamination prior to removal from the stack. 
Modified forklifts would then be used to transfer containers to the staging 
area for additional inspections and cleaning. 

Intact containers would be vacuumed and wiped as necessary to remove 
remaining soil and debris, and surveyed for alpha and beta-gamma radiation. 
A smear sample would be taken from each container, a bar-code label would be 
attached, and information would be entered on a computer inventory. RCRA 
waste labels would be applied to nixed-waste containers. Waste codes would be 
determined from content code data bases. 

Surface-contaminated containers would be decontaminated using standard 
wiping procedures. The waste generated as result of decontaminating surface- 
contaminated containers would be packaged and handled thereafter as a LLW 
stream. Breached and damaged containers, as well as surface-contaminated 
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Figure 3. Diagram o f  the smaller work area in the proposed RE. 
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c o n t a i n e r s  n o t  e a s i l y  decontaminated, would  be overpacked i n t o  c l ean ,  i n t a c t  
c o n t a i n e r s .  Contaminated c l o t h i n g  and o t h e r  m a t e r i a l s  used by workers  t h a t  

1 

are  n o t  e a s i l y  decontaminated would be packaged i n t o  c l ean ,  i n t a c t  c o n t a i n e r s .  
Areas c o n t a i n i n g  contaminated s o i l ,  a s p h a l t  pad o r  o t h e r  m a t e r i a l s  would  be i. 
i s o l a t e d  f rom t h e  r e t r i e v a l  work a rea  w i t h  p o r t a b l e  p a r t i t i o n s  and c leaned  up 
us i ng  s tanda rd  decon tamina t ion  and removal techn iques .  Contaminated m a t e r i a l s  
would be packaged and managed a p p r o p r i a t e l y .  

The waste c o n t a i n e r s  ready f o r  t r a n s p o r t  o u t s i d e  t h e  RE would be l oaded  
on to  a  f l a t b e d  t r a i l e r  i n s i d e  t h e  RE. When t h e  f l a t b e d  t r a i l e r  i s  f i l l e d  w i t h  
con ta i ne rs ,  a  s e m i - t r a c t o r  would p u l l  t h e  loaded  t r a i l e r  o u t  t h rough  t h e  
equipment a i r l o c k  and t r a n s p o r t  t h e  c o n t a i n e r s  t o  t h e  WSF. 

Waste would be r e t r i e v e d  a t  a  r a t e  o f  app rox ima te l y  2,080 m3, o r  10,000 
drum e q u i v a l e n t s  [l drum e q u i v a l e n t  = 0.208 m3 (7.35 f t ) ]  p e r  year ,  assuming 
one 10 -h r  s h i f t l d a y ,  4  days/week, f o r  50 weeks/yr. T h i s  t h roughpu t  and/or 
schedule  may be expanded i f  breached o r  con tamina ted  c o n t a i n e r s  a r e  n o t  
encountered i n  numbers assumed f o r  t h e  purpose o f  ana lyses  ( e - g . ,  t h e  
assumption t h a t  10% o f  c o n t a i n e r s  would be breached) .  Should g r e a t e r  numbers 
o f  breached o r  con tamina ted  c o n t a i n e r s  be encountered,  t h e  r e t r i e v a l  r a t e  o f  
10,000 drum e q u i v a l e n t s / y r  would n o t  be exceeded. 

2.2.2 Waste Re-s to raqe  and t h e  Waste S to rase  F a c i l i t y  

The WSF would c o n s i s t  o f  a  s e r i e s  o f  s t o rage  modules. The two t y p e s  o f  
modules, as shown i n  F i g u r e  4 ,  a r e  des igned f o r  t h e  f o l l o w i n g  t y p e s  o f  waste:  

Type I: I n t e r i m  s to rage  f o r  a s p i r a t i n g  drums and hea ted  s to rage  f o r  
drums and boxes a w a i t i n g  examina t ion  i n  t h e  S to red  Waste 
Examinat ion P i l o t  P l  an t  (SWEPP) . 

Type 11: I n t e r i m  s to rage  o f  waste a w a i t i n g  f u t u r e  management. 

One Type I and up t o  t e n  Type I 1  modules c o u l d  be e v e n t u a l l y  c o n s t r u c t e d .  
The Type I s to rage  module would be app rox ima te l y  46 m wide x  82 m l o n g  (150 ft 
x 270 f t ) .  A p o r t i o n  o f  t h e  t y p e  I module would be heated t o  app rox ima te l y  
21°C (70°F) f o r  thaw ing  waste p r i o r  t o  examina t ion  a t  t h e  SWEPP, and ano the r  
area heated t o  app rox ima te l y  4OC (40°F), f o r  year - round  drum a s p i r a t i o n  a f t e r  
v e n t i n g  a t  t h e  Drum Ven t i ng  F a c i l i t y  (DVF). The e x i s t i n g  DVF would be 
enc losed w i t h i n  t h i s  module t o  reduce waste t r a n s p o r t a t i o n  requ i rements .  The 
remainder  o f  t h e  t y p e  I module would be unheated. 

E i g h t  o f  t h e  t y p e  I 1  s t o rage  modules would be i n d i v i d u a l  s t e e l  b u i l d i n g s  
approx imate ly  36 m w ide  x  72 m l o n g  x  8  m h i g h  eaves (120 f t  x 240 f t  x 26 
f t ) .  The rema in i ng  two t y p e  I 1  modules would be developed by m o d i f y i n g  a  
p o r t i o n  o f  t h e  RE a f t e r  r e t r i e v a l  o p e r a t i o n s .  M o d i f i c a t i o n s  would i n c l  ude 
decon tamina t ion  o f  t h e  aspha l t  pad and s t r u c t u r a l  changes r e l a t e d  t o  
compl i ance w i  t h  RCRA. 
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Figure 4. Diagram of storage modules for the proposed WSF. 



Storage modules would be v e n t i l a t e d  by d raw ing  a i r  i n t o  t h e  modules 
th rough w a l l  l o u v e r s  and t hen  exhaus t i ng  i t  f rom t h e  modules t h rough  a  s i n g l e  
p o i n t  exhaust s t ack  i n  each module. HEPA f i l t r a t i o n  would n o t  be used i n  t h e  
WSF because r a d i o a c t i v e  p a r t i c u l a t e  emiss ions a r e  n o t  expected f rom t h e  WSF. 
Constant a i r  r a d i a t i o n  mon i t o r s  and hand h e l d  con tam ina t i on  survey  i ns t rumen ts  r 

would be p rov ided  i n s i d e  each s to rage  module a t  a p p r o p r i a t e  l o c a t i o n s .  

The maximum s to rage  c a p a c i t y  of t h e  WSF would be app rox ima te l y  40,000 m3 
(1.4 m i l l i o n  f t 3 ) .  The a n t i c i p a t e d  r e t r i e v a l  and r e - s t o r a g e  r a t e  would be 
2,080 m3 (10,000 drum e q u i v a l e n t s )  pe r  year .  Proposed WSF modules would have 
c a p a c i t y  t o  suppor t  proposed r e t r i e v a l  o p e r a t i o n s  f o r  app rox ima te l y  19 years .  
It i s  assumed t h a t  WIPP o r  o t h e r  approved d i s p o s a l  f a c i l i t i e s  w i l l  become 
a v a i l a b l e  w i t h i n  those  19 years  such t h a t  waste shipments would p r o v i d e  t h e  
r e q u i r e d  r e - s t o r a g e  c a p a c i t y  t o  suppor t  con t i nued  r e t r i e v a l  o p e r a t i o n s .  I f  
a n t i c i p a t e d  d i sposa l  f a c i l i t i e s  do n o t  become a v a i l a b l e ,  a d d i t i o n a l  Type I 1  
s to rage  modul es would be r e q u i r e d .  

2.2.3 Opera t ions  Con t ro l  B u i l d i n q  

The ope ra t i ons  c o n t r o l  b u i l d i n g  would be a  meta l  b u i l d i n g  app rox ima te l y  
2,230 m2 (24,000 f t 2 )  i n  s i ze ,  l o c a t e d  n o r t h  o f  t h e  TSA near  t h e  e x i s t i n g  
a d m i n i s t r a t i v e  f a c i l i t i e s ,  as shown i n  F i g u r e  2. It would p r o v i d e  space f o r  
o f f i c e  suppor t  ope ra t i ons ,  a  conference room f o r  up t o  60 people,  h e a l t h  
phys i cs  and i n d u s t r i a l  hyg iene t e s t i n g  equipment, s i t e  e n t r y / e x i  t s e c u r i t y ,  
emergency communications cen te r ,  lunchroom, and showers, and would f u n c t i o n  as 
t h e  p r i m a r y  en t rance  t o  and e x i t  f rom t h e  RWMC. The f a c i l i t y  wou ld  be 
v e n t - i l  a ted  and a i r  c o n d i t i o n e d  t h rough  packaged a i r  c o n d i t i o n i n g  u n i t s .  Space 
and wa te r  hea t  would be supp l i ed  by p r o p a n e - f i r e d  systems. Approx imate ly  50 
o f f i c e  workers  would be assigned t o  t h e  f a c i l i t y .  

The ope ra t i ons  c o n t r o l  b u i l d i n g  would be t h e  e n t r a n c e / e x i t  con tam ina t i on  
survey p o i n t  f o r  personnel a t  t h e  RWMC. Hea l t h  phys i cs  equipment would 
i n c l u d e  beta-garnma wal k th rough s t a t i o n s ,  and hand-held a l pha  scan 
i ns t rumen ts .  

2.2.4 U t i l i t y  U ~ q r a d e s ,  M o d i f i c a t i o n s ,  and S i t e  Development 

S i t e  development would i n c l u d e  c l e a r i n g ,  g rad ing ,  and u t i l  i t y  connec t ions  
f o r  t h e  proposed f a c i l i t i e s .  The c o n s t r u c t i o n  o f  a  paved access road  f rom t h e  
p resen t  en t rance  road t o  t h e  ope ra t i ons  c o n t r o l  b u i l d i n g  and f r om i t  t o  o t h e r  
RWMC f a c i l i t i e s  would be r e q u i r e d .  A  p a r k i n g  area f o r  an es t ima ted  80 
personal  cars ,  15 government v e h i c l e s ,  and e i g h t  evacua t i on  buses would be 
cons t ruc ted .  D ike  s t r u c t u r ~ s  t h a t  c o n t r o l  l o c a l  s u r f a c e  wa te r  r u n o f f  would 
cons t ruc ted  around t h e  TSA t o  supplement e x i s t i n g  s t r u c t u r e s  around t h e  
subsur face d i  sposal  area. 

A p r e v i o u s l y  d i s t u r b e d  area o f  approx imate ly  7,000 n2 (75,000 f t 2 )  sou th  
o f  t h e  TSA and o u t s i d e  t h e  RWMC s i t e  boundary fence would be c l ea red ,  graded, 
and g rave led  t o  p r o v i d e  space f o r  subcon t rac to r  c o n s t r u c t i o n  equipment d u r i n g  
t h e  c o n s t r u c t i o n  phase. E l e c t r i c a l  power would be p r o v i d e d  f rom an e x i s t i n g  



7.2 k\J power l i n e  i n s i d e  t h e  RWMC boundary. An a r chaeo log i ca l  survey has been 
per formed i n  t h e  area o u t s i d e  t h e  fence and no s i g n i f i c a n t  c u l t u r a l  r esou rces  
were found; thus ,  c l ea rance  f o r  use o f  t h i s  has been g ran ted .  

2.2.4.1 E l e c t r i c a l  Power 

The e x i s t i n g  12.5 kV power 1 i n e  f r om  t h e  Cen t ra l  F a c i l i t i e s  Area t o  t h e  
RWMC would be r e p l a c e d  w i t h  a l a r g e r  cab le .  The t o t a l  c a p a c i t y  o f  t h e  l i n e  
would be i nc reased  from approx imate ly  one megawatt t o  app rox ima te l y  5.5 
megawatts. T h i s  a c t i o n  would t a k e  p l a c e  w i t h i n  an e x i s t i n g  u t i l i t y  c o r r i d o r  
and use t h e  e x i s t i n g  power po les .  

I n  a d d i t i o n ,  t h e  d i s t r i b u t i o n  system w i t h i n  t h e  RWMC would be expanded. 
The power would be d i s t r i b u t e d  th roughou t  t h e  a d m i n i s t r a t i v e  a rea  and t h e  
o p e r a t i o n a l  area t h rough  a s e r i e s  o f  manholes o r  above-ground pedes ta l s ,  
connected by  new underground conc re te  encased ductbanks. The new l i n e  would 
connect t o  t h e  e x i s t i n g  12.5 kV l i n e  west o f  SWEPP fo rm ing  a l o o p  t h a t  c o u l d  
be f e d  f r om e i t h e r  d i r e c t i o n .  One o r  more a d d i t i o n a l  d i e s e l - f u e l e d  s tand-by  
gene ra to r s  would be added t o  t h e  d i s t r i b u t i o n  system t o  ensure con t i nued  
e l e c t r i c a l  supp ly  i n  t h e  event  o f  power outages. 

2.2.4.2 F i r e  Water/Potabl  e Water 

A new f i r e w a t e r  s t o r a g e  t a n k  h o l d i n g  approx imate ly  2.8 m i l l i o n  l i t e r s  
(750,000 g a l )  would be c o n s t r u c t e d  and opera ted  t o  supplement t h e  e x i s t i n g  
9 4 6 , 2 5 0 - l i t e r  (250,000-ga l )  s t o rage  tank .  

Both t anks  would be s u p p l i e d  w i t h  wa te r  f rom t h e  e x i s t i n g  w e l l .  A new 
7,570- l /min (2,000-gpm) d i e s e l  f i r e w a t e r  pump would be i n s t a l l e d  w i t h  t h e  new 
tank  t o  pump wate r  i n t o  t h e  e x i s t i n g  f i r e w a t e r  d i s t r i b u t i o n  system and new 
s e r v i c e  1 oops. 

The e x i s t i n g  and proposed a d m i n i s t r a t i v e  areas would be s e r v i c e d  t h r o u g h  
a new 25-cm ( 1 0 - i n c h )  looped f i r e w a t e r  main, r e p l a c i n g  t h e  e x i s t i n g  Waste 
Management Fac i  1 i t y - 6 1 3  (WMF-613) f i r e w a t e r  1 i n e .  T h i s  new main would s e r v i c e  
t h e  TSA and be connected t o  t h e  proposed f a c i l i t i e s .  

2.2.4.3 Cornmuni c a t  i ons and A1 arms 

A s e r i e s  o f  manholes o r  above-ground pedes ta l s  and conc re te  encased 
ductbanks would be emplaced t o  p r o v i d e  a communication and a1 arm system 
ne twork  t o  t h e  f a c i l i t i e s .  The ne twork  would f o l l o w  t h e  r o u t e  o f  t h e  
e l e c t r i c a l  power system. The e x i s t i n g  communication and a1 arm ne twork  a t  t h e  
RWMC w o i ~ l d  be used if r e t r i e v a l  and s to rage  o p e r a t i o n s  proceed p r i o r  t o  
o p e r a t i o n  o f  t h e  new network.  

2.2.4.4 Sewaqe System 

A sewage 1 agoon ( s t a b i  1 i z a t i o n  pond) would be c o n s t r u c t e d  and ope ra ted  
near b u t  o u t s i d e  t h e  RWMC s i t e  boundary t o  suppor t  RWMC o p e r a t i o n s .  A 
t r ea tmen t  f a c i l  i t y  was cons idered  b u t  r e j e c t e d  i n  f a v o r  o f  t h e  sewage lagoon  
because t h e  v o l x i e  o f  sewage expected t o  be generated i s  i n s u f f i c i e n t  t o  



c o s t - e f f e c t i v e l y  opera te  a  t r ea tmen t  f a c i l i t y .  Two cand ida te  s i t e s  f o r  t h e  
sewage 1  agoon, one t o  t h e  n o r t h - n o r t h e a s t  o f  t h e  RWMC and one t o  t h e  sou th  o f  k 

t h e  TSA, a re  be ing  eva lua ted  based on c o s t - e f f e c t i v e n e s s ,  because t h e  
env i ronmenta l  impact  o f  us i ng  e i t h e r  s i t e  would be t h e  same o r  s i m i l a r .  The 
proposed sewage system would i n c l u d e  a  low-pressure  pumped system f rom each 

1 

f a c i l i t y  t o  a  main l i n e ,  and t hen  t o  t h e  1 .2 -hec ta re  (3 -ac re )  lagoon.  The 
main l i n e  would be b u r i e d  about 1.5 m ( 5  f t )  below t h e > s u r f a c e .  Approx imate ly  
400 t o t a l  personnel  c o u l d  be accommodated by t h i s  system. 

2.2.4.5 Fence Boundary 

The RWMC s i t e  boundary fence  would be extended a t  t h e  n o r t h e a s t  co rne r ,  
encompassing up t o  0.8 a d d i t i o n a l  hec ta res  (2.0 ac res )  o f  l a n d  p r e s e n t l y  
o u t s i d e  t h e  boundary ( F i g u r e  2 ) .  I n  a d d i t i o n ,  f e n c i n g  w i t h i n  t h e  e x i s t i n g  
s i t e  boundary would be c o n s t r u c t e d  around: 1 )  t h e  proposed WSF modules t o  
c o n t r o l  access o f  workers ;  2) t h e  TSA pads; 3 )  t h e  SWEPP and assoc ia ted  a i r -  
suppor ted b u i l d i n g s ;  and 4 )  t h e  i n t e r m e d i a t e  l e v e l  t r a n s u r a n i c  s to rage  
f a c i l i t y  west o f  t h e  TSA-R w i t h i n  t h e  TSA, f o r  t h e  purpose o f  r a d i o l o g i c a l  
c o n t r o l .  

2.2.5 Schedul e  

C o n s t r u c t i o n  o f  t h e  RE, WSF, Opera t ions  Con t ro l  B u i l d i n g  and u t i l i t i e s  
would beg in  d u r i n g  t h e  1992 c o n s t r u c t i o n  season and would l a s t  app rox ima te l y  
24 months. Up t o  f o u r  waste s to rage  modules would be c o n s t r u c t e d  d u r i n g  
1992/1993. A d d i t i o n a l  modules would be developed a t  t h e  r a t e  o f  two p e r  yea r  
o r ,  as needed t o  suppor t  RWMC waste s to rage  requi rements.  A l l  c o n s t r u c t i o n  
a c t i v i t i e s  would be conducted u s i n g  s tandard  i n d u s t r y  e a r t h  moving and 
c o n s t r u c t i o n  equipment and p r a c t i c e s .  Opera t ions  w i t h i n  t h e  RE and WSF would 
beg in  approx imate ly  3  months a f t e r  comp le t i on  o f  c o n s t r u c t i o n .  Proposed 
r e t r i e v a l  and r e - s t o r a g e  ope ra t i ons  would r e q u i r e  20 t o  30 yea rs .  

2.3 R e l a t i o n s h i p  t o  Other  F a c i l  i t i e s  

A l l  waste drums would be vented o f  f lammable c o n c e n t r a t i o n s  o f  hydrogen 
gas i n  t h e  e x i s t i n g  DVF. Both drums and boxes would t hen  be examined a t  SWEPP 
us ing  u l t r a s o n i c  scanning and r e a l  t i m e  rad iography  t o  de te rmine  waste 
c o n t a i n e r  i n t e g r i t y  and waste fo rm p r i o r  t o  r e - s t o r a g e  i n  t h e  WSF. 
Rad ionuc l ide  c o n t e n t  o f  c o n t a i n e r s  would be determined u s i n g  pass i ve  and 
a c t i v e  neu t ron  assay. 

Past  waste c h a r a c t e r i z a t i o n  s t u d i e s  determined t h a t  f lammable 
concen t ra t i ons  o f  hydrogen may e x i s t  i n  approx imate ly  5% o f  t h e  unvented waste 
drums. I n  a d d i t i o n ,  nonflammable c o n c e n t r a t i o n s  o f  v a r i o u s  v o l a t i l e  o r g a n i c  
chemica ls  have been de tec ted  i n  t h e  headspacs gas o f  some sampled drums. The 
e x i s t i n g  remo te l y -ope ra ted  drum v e n t i n g  process i n v o l v e s  p u n c t u r i n g  t h e  drums 
w i t h  a  nonspark ing  t o o l  and i n s t a l l i n g  a  carbon composite f i l t e r  i n  t h e  drum 
l i d .  T h i s  process a s p i r a t e s  any p ressu r i zed  gas i n t o  t h e  DVF conta inment  
where i t  i s  immed ia te ly  d i l u t e d .  The DVF i s  exhausted t h rough  HEPA f i l t e r s  t o  
t h e  atmosphere. The t r a c e  c o n c e n t r a t i o n s  of  hydrogen and VOCs i n  t h e  exhaust  
gas pose no known hazard r e q u i r i n g  t r ea tmen t  o r  r o u t i n e  m o n i t o r i n g .  S ince  one 
o f  t h e  proposed s to rage  modules w i l l  encompass t h e  e x i s t i n g  DVF, r i s k s  



assoc ia ted  w i t h  t h e  v e n t i n g  process and hazardous chemical  emiss ions w i l l  be 
eva lua ted  i n  d e t a i l  i n  s a f e t y  documents f o r  t h e  WSF: The p o t e n t i a l  f o r  worker  
exposure t o  o rgan i c  vapors o r  r a d i o n u c l i d e s  f rom t h e  drum v e n t i n g  process, i s  
i nc l uded  i n  t h e  cumu la t i ve  impact a n a l y s i s  i n  Sec t i on  4 . 9 .  

Under separa te  NEPA rev iew,  DOE i s  c o n s i d e r i n g  c o n s t r u c t i o n  and o p e r a t i o n  
o f  a  Waste C h a r a c t e r i z a t i o n  F a c i l i t y  (WCF) a t  t h e  RWMCain which a  sample o f  
t h e  r e t r i e v e d  waste c o u l d  be c h a r a c t e r i z e d .  A l though t h e  WCF was once 
combined w i t h  t h e  WSF (exc lud ing  t h e  RE) f o r  a p p r o p r i a t i o n  purposes, t h e  WCF 
i s  o n l y  i n  t h e  e a r l y  s tages o f  des ign .  Cons t ruc t i on  o f  t h e  WCF would f o l l o w .  
t h e  RE and WSF by approx imate ly  one yea r .  The WCF would pe r fo rm  d i f f e r e n t  
f u n c t i o n s  and have d i f f e r e n t  b e n e f i t s  than t h e  proposed RE and WSF. 
S p e c i f i c a l l y ,  t h e  WCF would per fo rm waste c o n t a i n e r  con ten t  v e r i f i c a t i o n  and 
waste c h a r a c t e r i z a t i o n  a c t i v i t i e s ,  i n  c o n t r a s t  t o  t h e  RCRA-compl i an t  s to rage  
and con tam ina t i on -p reven t i on  f u n c t i o n s  o f  t h e  RE and WSF. 

The RE and WSF c o u l d  r a t i o n a l l y  proceed w i t h o u t  t h e  WCF proposal  and 
v i ce -ve rsa .  Proceeding w i t h  t h e  RE and WSF a c t i v i t i e s  would n e i t h e r  t r i g g e r  
no r  p r e j u d i c e  any f u t u r e  WCF proposa l .  Moreover, t h e  RE and WSF would have 
s i g n i f i c a n t  use fu lness  and j u s t i f i c a t i o n  independent o f  t h e  WCF ( i . e . ,  i t  i s  
prudent  t o  proceed t o  r e t r i e v e  t h e  TRU waste f rom c u r r e n t  s t o rage  as soon as 
p o s s i b l e  t o  reduce t h e  p o t e n t i a l  f o r  s o i l  and groundwater con tam ina t i on  and t o  
comply w i t h  RCRA requ i rements ) .  

P re l  i : i ~ i n a r y  e v a l u a t i o n s  a re  underway t o  i d e n t i f y  waste c h a r a c t e r i z a t i o n  
requi rements and processes f o r  a  WCF. I f  developed, t h e  WCF would be used t o  
per fo rm examinat ion and a n a l y s i s  o f  wastes f rom t h e  TSA, Env i ronmenta l  
Res to ra t i on ,  and o t h e r  DOE programs th rough v i s u a l  i n s p e c t i o n s  and sampl i ng 
f o r  r a d i o n u c l i d e  and RCRA hazardous c o n s t i t u e n t  a n a l y s i s .  I n f o r m a t i o n  
gathered i n  t h e  WCF would supplement e x i s t i n g  da ta  bases on waste forms and 
cornposi t ion and a i d  i n  i d e n t i f y i n g  requi rements f o r  waste l a b e l i n g ,  packaging, 
t r ea tmen t  s to rage  and d i s p o s a l .  P o t e n t i a l  env i ronmenta l  impacts  o f  t h e  WCF 
would be s i m i l a r  t o  those  f rom t h e  proposed waste r e t r i e v a l  and r e - s t o r a g e  
ac t i on ;  i .e. c o n s t r u c t i o n  r e l a t e d  impacts t o  s o i l s ,  l a n d  use, water ,  a i r  and 
socioeconomics; and ope ra t i ona l  r a d i o 1  og i  c a l  and non rad io l  o g i c a l  impacts  t o  
workers and t h e  p u b l i c .  Cumulat ive impacts  o f  e x i s t i n g  RWMC waste s to rage  and 
v e n t i n g  ope ra t i ons ,  t h e  proposed r e t r i e v a l  and r e - s t o r a g e  a c t i o n  and t h e  waste 
c h a r a c t e r i z a t i o n  f a c i  1  i t y  a re  presented i n  Sec t i on  4 . 9 .  

I n t e r i m  env i ronmenta l  r e s t o r a t i o n  demonstrat ion a c t i v i t i e s ,  i n c l u d i n g  
p o s s i b l e  waste exhumation and t rea tment ,  may be performed a t  P i t  9 o f  t h e  SDA 
concur ren t  w i t h  t h e  proposed r e t r i e v a l ,  and r e - s t o r a g e  a c t i o n .  The 
r e s t o r a t i o n  a c t i v i t i e s  a r e  be ing planned i n  accordance w i t h  a  proposed A c t i o n  
P lan  f o r  Imp lementa t ion  o f  t he  Federa l  F a c i l i t i e s  Agreement and Consent Order 
t h a t  e s t a b l i s h e s  a  p rocedura l  framework and schedule f o r  deve lop ing ,  
p r i o r i t i z i n g ,  imp1 ement i n g ,  and m o n i t o r i n g  a p p r o p r i a t e  response a c t i o n s  a t  
t h e  INEL i n  accordance w i t h  t h e  Comprehensive, Environmental  Response, 
Compensation, and L i a b i l i t y  Ac t  o f  1980 (CERCLA). The a c t i o n  p l a n  i s  p a r t  of  
an i n te ragency  agreement between DOE, €PA and t h e  S ta te .  Wastes f rom 
demons t ra t ion  a c t i v i t i e s  may r e q u i r e  c h a r a c t e r i z a t i o n  i n  t h e  WCF and/or 
s to rage  i n  WSF modul es. No s p e c i f i c  demons t ra t ion  proposal  s  have been 
developed a t  t h i s  t i m e  and l i t t l e  i n f o r m t i o n  i s  a v a i l a b l e  r e g a r d i n g  t h e  



volumes and c h a r a c t e r i s t i c s  o f  waste t h a t  may be generated.  As p l a n n i n g  
proceeds, p roposa ls  w i l l  be s u b j e c t  t o  a p p r o p r i a t e  CERCLA i n v e s t i g a t i o n s  and 
s t u d i e s  and f u t u r e  NEPA rev iews .  

2.4 No A c t i o n  A l t e r n a t i v e  

A  No A c t i o n  a l t e r n a t i v e  would r e s u l t  i n  t h e  con t i nued  s to rage  o f  "as i s "  
s t o red  TRU waste a t  t h e  TSA. The cove r  o f  plywood, canvas, and p o l y v i n y l  
shee t i ng  and t h e  e a r t h  overburden would be ma in ta i ned  on t h e  ea r th - cove red  
pads. The p resen t  i n s p e c t i o n s ,  env i ronmenta l  surveys,  and m o n i t o r i n g  program 
would c o n t i n u e  and p robab l y  be expanded. Newly-generated TRU waste would 
con t i nue  t o  be emplaced and s t o r e d  i n  t h e  a i r - s u p p o r t e d  b u i l d i n g s  i n  t h e  TSA. 
Upon r e c e i p t ,  waste would con t i nue  t o  be i d e n t i f i e d ,  v i s u a l l y  i nspec ted  t o  
assess c o n t a i n e r  i n t e g r i t y ,  and surveyed f o r  con tam ina t i on  p r i o r  t o  s to rage .  
As a  r e s u l t  o f  no a c t i o n ,  an i nc reased  percentage o f  o l d e r  waste c o n t a i n e r s  on 
TSA-1, TSA-2, and TSA-R would p robab l y  degrade and t h e  c o n d i t i o n  o f  p r e s e n t l y  
breached c o n t a i n e r s  would con t i nue  t o  d e t e r i o r a t e .  The waste p r e s e n t l y  s t o r e d  
i n  t h e  e x i s t i n g  a i r  suppor t -covered  TSA s to rage  f a c i l i t i e s  would p robab l y  
remain i n  e x i s t i n g  s to rage  c d n d i t i o n s  under t h e  No A c t i o n  a l t e r n a t i v e .  

The purpose o f  t h e  proposed f a c i l i t i e s  and upgrades, as desc r i bed  i n  
Sec t ions  1 and 2 ,  i s  t o  improve TSA waste s to rage  c o n d i t i o n s ,  reduce t h e  r a t e  
o f  c o n t a i n e r  deg rada t i on  and assoc ia ted  env i ronmenta l  con tam ina t i on  r i s k s ,  and 

. t o  b r i n g  t h e  s to rage  c o n d i t i o n s  - in to  compl iance w i t h  RCRA. Wi thou t  t h e  
proposed new f a c i l  i t i e s  and upgrades, these  o b j e c t i v e s  c o u l d  n o t  be achieved. 
The r e t r i e v a l  enc losure  i s  needed f o r  conf inement ,  y e a r  round ope ra t i ons ,  and 
f o r  r e - s t o r a g e  o f  waste.  Storage modules would p r o v i d e  a d d i t i o n a l  RCRA- 
compl ian t  space f o r  r e c o n f i g u r e d  waste s to rage .  

A  No A c t i o n  a l t e r n a t i v e  would r e s u l t  i n  t h e  ope ra t i ons  c o n t r o l  b u i l d i n g  
n o t  be ing  b u i l t  and none o f  t h e  proposed e l e c t r i c a l ,  f i r e  wa te r / po tab le  water ,  
communication, alarm, and sewage system upgrades be ing  per formed.  T h i s  
a l t e r n a t i v e  would r e s u l t  i n  none o f  t h e  proposed road  and p a r k i n g  area 
developments be ing  undertaken. I t  would a1 so p reven t  t h e  c o n s t r u c t i o n  o f  t h e  
proposed d i k e  s t r u c t u r e s  around t h e  TSA t o  c o n t r o l  l o c a l  wa te r  r u n o f f .  The 
p resen t  ope ra t i ons  c e n t e r  (WMF-613) would c o n t i n u e  t o  be used t o  house 
ope ra t i ons  equipment and management personne l .  S i m i l a r l y ,  t h e  c u r r e n t  
e l e c t r i c a l ,  f i r e  wate r /po tab le  wate r ,  communication, a1 arm, and sewage systems 
would con t i nue  t o  be used i n  s u p p o r t i n g  TSA waste management ope ra t i ons .  
Wi thout  t h e  proposed f a c i l i t i e s  and upgrades, waste management a t  t h e  RWMC 
cou ld  be impacted t o  t h e  p o i n t  o f  d e l a y i n g  o r  p r e v e n t i n g  waste r e t r i e v a l ,  
s to rage  ope ra t i ons ,  and o t h e r  RWMC remed ia t i on  a c t i v i t i e s .  

2 .5  R e t r i e v a l  Wi thou t  an Enclosure 

I f  t h e  R e t r i e v a l  Wi thou t  an Enclosure a1 t e r n a t i v e  i s adopted, r e t r i e v a l  
would proceed as desc r i bed  i n  S e c t i o n  2.1 i n  t h e  open a i r  w i t h o u t  t h e  RE i n  
p lace .  Once r e t r i e v a l  was accomplished, one o f  t h e  r e - s t o r a g e  a l t e r n a t i v e s  
would be employed t o  s t o r e  t h e  waste.  T h i s  a l t e r n a t i v e  would r e s t r i c t  
r e t r i e v a l  o p e r a t i o n s  d u r i n g  w i n t e r  and inc lement  o r  windy weather.  R e t r i e v a l  
i n t e r r u p t i o n s  f o r  severe weather would r e s u l t  i n  s i g n i f i c a n t  ex tens ion  o f  t h e  
r e t r i e v a l  schedul e. 'Fhus, r e t r i e v a l  w i t h o u t  an enc losure  woul d  r e q u i r e  1  onger 



t han  t h e  p r o j e c t e d  20 t o  30-year  enc losed r e t r i e v a l  schedule.  An inc reased  
percentage o f  waste c o n t a i n e r s  would p robab ly  degrade and t h e  c o n d i t i o n  o f  
p r e s e n t l y  breached c o n t a i n e r s  would con t i nue  t o  d e t e r i o r a t e  because t h e  
r e t r i e v a l  schedule would be .de layed  and t h e  TSA would c o n t i n u e  t o  be exposed 
t o  t h e  weather d u r i n g  t h e  de lays  and extended schedule.  

A l t e r n a t i v e  env i ronmenta l  and h e a l t h  and s a f e t y  p recau t i ons  would be 
employed i n  an a t t emp t  t o  m i t i g a t e  t h e  l a c k  o f  a  c o n t r o l l e d  r e t r i e v a l  
env i ronment .  Such measures may i n c l u d e  t h e  use o f  f u g i t i v e  d u s t  suppress ion 
equipment, r e s p i r a t o r s  and a n t i - C  c l o t h i n g  f o r  workers,  and p o r t a b l e  
p a r t i c u l a t e  f i l t e r i n g  systems. Hazardous chemical  and r a d i a t i o n  d e t e c t i o n  
mon i t o r s  would be l o c a t e d  a t  a p p r o p r i a t e  p o i n t s .  The p o t e n t i a l  f o r  
r a d i  01 o g i  c a l  and hazardous chemical  emiss ions d u r i n g  r e t r i e v a l  w i t h o u t  an 
enc losure  would be h i g h e r  t han  those  expected f o r  t h e  proposed a c t i o n ,  b u t  
would s t i l l  be w i t h i n  acceptable r e l e a s e  1  i m i t s .  

2.6 Storaqe Wi thou t  an Enclosure 

I f  t h i s  a l t e r n a t i v e  was adopted, s to rage  a t  t h e  RWMC w i t h o u t  an enc losu re  
would proceed as desc r i bed  i n  Sec t i on  2.2 w i t h o u t  t h e  WSF i n  p l ace .  
A l t e r n a t i v e  env i ronmenta l  and h e a l t h  and s a f e t y  p recau t i ons  would be employed 
i n  an a t t emp t  t o  m i t i g a t e  t h e  l a c k  of a  WSF. Such measures may i n c l u d e  
overpack ing  a l l  r e t r i e v e d  waste con ta ine rs  i n  new c o n t a i n e r s  t o  r e t a r d  
d e t e r i o r a t i o n  o f  t h e  o r i g i n a l  conta 'ners .  

T h i s  a l t e r n a t i v e  would n e c e s s i t a t e  s t r u c t u r a l  f e a t u r e s  o t h e r  t han  
enc losu re  t h a t  would meet s p i l l  containment and o t h e r  requ i rements  o f  RCRA 
r e g u l a t i o n s  r e g a r d i n g  s to rage  o f  mixed wastes (40 CFR 260-270). Such 
a l t e r n a t i v e s  would 1  i k e l y  have a  g r e a t e r  p o s s i b i l i t y  than  t h e  p r e f e r r e d  
a l t e r n a t i v e  o f  env i ronmenta l  damage i n  t h e  event  o f  any one o f  a  v a r i e t y  o f  
acc iden ts .  

2.7 R e t r i e v a l  bu t  T r a n s p o r t a t i o n  and Storaqe E l  sewhere 

T r a n s p o r t a t i o n  and enclosed s to rage  o f  r e t r i e v e d  TSA waste elsewhere 
cou ld  e n t a i l  e i t h e r  s to rage  a t  o t h e r  s i t e s  w i t h i n  t h e  INEL o r  o f f s i t e  a t  o t h e r  
DOE f a c i l i t i e s .  O f f s i t e  t r a n s p o r t a t i o n  and s to rage  would n o t  be a  reasonable 
a l t e r n a t i v e  because t h e  Department o f  T r a n s p o r t a t i o n  c r i t e r i a  would r e q u i r e  
t h e  repackag ing  o f  much o f  t he  TRU waste p r i o r  t o  t r a n s p o r t a t i o n .  F a c i l i t i e s  
t h a t  c o u l d  repackage s t o r e d  INEL waste a re  n o t  now p resen t  a t  t h e  INEL. Such 
f a c i l i t i e s  c o u l d  n o t  be cons t ruc ted  and o p e r a t i n g  i n  t i m e  t o  meet t h e  
o b j e c t i v e s  o f  t h e  proposed a c t i o n .  A lso,  t h e  INEL i s  a  des igna ted  i n t e r i m  
s to rage  s i t e  f o r  mixed TRU waste, under 40 CFR 265 r e g u l a t i o n s .  

TSA waste t r a n s p o r t a t i o n  and s to rage  w i t h i n  an enc losu re  a t  o t h e r  
f a c i l i t i e s  w i t h i n  t h e  INEL would n o t  be a  reasonable a l t e r n a t i v e .  S to rage  
f a c i l i t i e s  t h a t  meet t h e  requi rements o f  RCRA and t h e  HWMA and can hand le  t h e  
expected mixed TRU waste volume, o r  cou ld  handle i t  w i t h  reasonab le  
m o d i f i c a t i o n s ,  do n o t  p r e s e n t l y  e x i s t  a t  o t h e r  INEL f a c i l i t i e s .  Due t o  these  
l i m i t a t i o n s ,  t h e  T ranspo r t  and Storage Elsewhere a l t e r n a t i v e  i s  n o t  cons idered  
t o  be reasonable.  



3. DESCRIPTION OF THE AFFECTED ENVIRONMENT 

3.1 Phys i ca l  Environment 

The INEL s i t e  i s  i n  sou theas te rn  Idaho a t  t h e  f o o t  o f  t h e  Los t  R i ve r ,  
Lemhi, and Beaverhead mountain ranges a long  t h e  edge o f  t h e  Eas te rn  Snake 
R i ve r  P l a i n .  

The RWMC, i n  t h e  southwestern quadrant  o f  t h e  INEL, i s  i n  a  depress ion  
c i rcumscr ibed  by b a s a l t i c  and l a v a  r i d g e s .  The ground s u r f a c e  i s  r e l a t i v e l y  
f l a t ,  w i t h  an e l e v a t i o n  o f  approx imate ly  1,525 m (5,000 f t ) .  

The B i g  Los t  R i v e r  i s  3  km ( 2  m i )  nor thwes t  o f  t h e  RWMC a t  i t s  nea res t  
p o i n t .  E a r t h - f i l l e d  embankments were c o n s t r u c t e d  i n  1958 t o  d i v e r t  h i g h  wate r  
f l o w s  away f rom t h e  INEL f a c i l i t i e s  t o  f o u r  sp read ing  areas, l o c a t e d  near  t h e  
RWMC. P resen t l y ,  t h e  d i v e r s i o n  system should c o n t a i n  f l o o d s  o f  297 m3/sec 
[1.05E+04 c f s  (1.04 x  l o 4  c f s ) ]  f rom t h e  B i g  Los t  R i v e r .  The model ing r e s u l t s  
o f  f o u r  d i f f e r e n t  Mackay Dam f a i l u r e  scenar ios  u p r i v e r  f r om t h e  RWMC on t h e  
B i g  Los t  R i v e r  suggest t h a t  t h e  RWMC would n o t  be f l o o d e d  due t o  a  dam 
f a i l u r e .  The RWMC i s  n o t  l o c a t e d  w i t h i n  a  100 -y r  f l o o d p l a i n .  

P a r t s  o f  t he  RWMC have been f l o o d e d  t h r e e  t imes  i n  t h e  l a s t  30 yea rs  as a  
r e s u l t  o f  unusua l l y  r a p i d  l o c a l  snow me1 t. Floodwaters  came i n  c o n t a c t  w i t h  
b u r i e d  TRU and o t h e r  waste i n  p a r t l y  f i l l e d  t r enches  and p i t s  i n  t h e  SDA. The 
TSA i s  s i t u a t e d  a t  a  s l i g h t l y  h i g h e r  e l e v a t i o n  t han  t h e  SDA and i s  g e n e r a l l y  
o u t s i d e  t h e  n a t u r a l  d ra inage  system. There fo re ,  waste s t o r e d  i n  t h e  TSA was 
una f f ec ted  by these  f l oodwa te rs .  A  d i k i n g  system has been developed around 
t h e  pe r ime te r  o f  t h e  SDA t o  a l l o w  s u r f a c e  f l o w  o u t  o f  d ra i nage  channels  and 
p reven t  e n t r y  o f  o u t s i d e  water .  I n  1985 and 1986, t h e  Subsur face D isposa l  
Area was recon toured  t o  improve d ra inage  and reduce ponding. The SDA o u t l e t  
p r e s e n t l y  i n c l u d e s  a  pumping s t a t i o n  and g r a v i t y  o u t f l o w  s t r u c t u r e .  As p a r t  
o f  t h e  p r e f e r r e d  a l t e r n a t i v e ,  d i k e  s t r u c t u r e s  t o  f u r t h e r  c o n t r o l  l o c a l  su r f ace  
wate r  r u n o f f  would be cons t ruc ted  around t h e  TSA. These s t r u c t u r e s  would 
supplement t h e  e x i s t i n g  s t r u c t u r e s  around t h e  SDA. 

A  sunlmary d e s c r i p t i o n  o f  t h e  geology,  s o i  1  s, seismology , hydro1 ogy and 
wate r  resources,  a i r  qua1 i t y ,  meteoro logy,  and c l i m a t e  o f  t h e  area, w i t h  
p a r t i c u l a r  r e f e r e n c e  t o  t h e  RWMC, can be found i n  B e r r y  and P e t t y  (1990).  

O f  p a r t i c u l a r  i n t e r e s t  w i t h  r e s p e c t  t o  t h i s  EA a re  INEL seismology and 
a i r  q u a l i t y .  I n  b r i e f ,  t h e  INEL l i e s  o u t s i d e  t h e  Idaho Se ismic  Zone, an area 
o f  se ismic  a c t i v i t y  w i t h i n  t h e  I n te rmoun ta in  Seismic B e l t .  H i s t o r i c a l l y ,  most 
earthquakes have n o t  occurred on t h e  Eas te rn  Snake R i v e r  P l a i n .  However, i n  
1983 an earthquake w i t h  a  R i c h t e r  magnitude o f  0.7 was cen te red  6 -8  km (4 -5  
m i )  eas t  o f  t h e  Naval Reactor  F a c i l i t y  (see F i g u r e  1 ) ;  no damage was r e p o r t e d  
f rom t h i s  earthquake. A l so  i n  1983, an ear thquake w i t h  a  R i c h t e r  magnitude 
7.3 was cen te red  approx imate ly  64 km (40 m i )  nor thwes t  o f  Arco ( F i g u r e  1 ) .  No 
s t r u c t u r a l  o r  s a f e t y  r e l a t e d  damage was d i scove red  a t  t h e  INEL as a  r e s u l t  o f  
t h e  quake; however, new s e t t l i n g  and h a i r - l i n e  c racks  were l o c a t e d .  No 
s t r u c t u r a l  f a i l u r e s  o r  waste s p i l l s  occu r red  a t  t h e  RWMC. I n  1959, an 



earthquake w i t h  a  R i c h t e r  magnitude 7.1 occur red  a t  Hebgen Lake, approx i i l i a te ly  
160 km (100 m i )  f rom t h e  INEL, b u t  caused no damage a t  t h e  TNEL (Be r r y  and 
Pet ty ,  1990).  

The a rea  sur round ing  t h e  INEL i s  c l a s s i f i e d  as a P reven t i on  o f  
S i g n i f i c a n t  D e t e r i o r a t i o n  (PSD) Class I 1  area, des igna ted  under t h e  Clean A i r  
Act,  as an area w i t h  reasonab ly  o r  moderate ly  good a i r k q u a l  i t y  p r o t e c t i o n  
w h i l e  s t i l l  a l l o w i n g  moderate i n d u s t r i a l  growth. C r a t e r s  o f  t h e  Moon, a  
Na t i ona l  Monument 31  km (19 m i )  f rom t h e  INEL, i s  c l a s s i f i e d  as a PSD Class I 
area, where a d d i t i o n a l  degrada t ion  o f  l o c a l  a i r  q u a l i t y  i s  s e v e r e l y  
r e s t r i c t e d .  The INEL i s  cons idered  t o  be w i t h i n  a  PSD C lass  I 1  area. 

3.2 Ecoloqv and Endanqered and Threatened Species 

The Eas te rn  Snake R i v e r  P l a i n  i s  a  shrub-steppe b i o t i c  community. 
Vege ta t i on  a t  t h e  INEL i s  r e p r e s e n t a t i v e  o f  a  coo l  d e s e r t  ecosystem. The B i g  
Los t  R i v e r  and assoc ia ted  p l ayas  p r o v i d e  l i m i t e d  a q u a t i c  h a b i t a t  d u r i n g  some 
years  (Bowman e t  a l . ,  1984). A d d i t i o n a l  d e t a i l s  o f  t h e  eco logy  o f  t h e  reg ion ,  
w i t h  p a r t i c u l a r  r e f e r e n c e  t o  t h e  RWMC, can be found i n  Be r r y  and P e t t y  (1990).  

There a re  no known spec ies l i s t e d  as endangered o r  t h rea tened  by t h e  U.S. 
F i s h  and W i l d l i f e  S e r v i c e  (50 CFR 17.11, 17.12) r e s i d i n g  year - round  on t h e  
INEL and no known c r i t i c a l  h a b i t a t s  (Reynolds e t  a l . ,  1986; U.S. F i s h  and 
W i l d l  i f e  Serv ice ,  1990) .  

One r e s i d e n t  spec ies  orr i n i l k v e t c h  (As t raqa lus  ceramicus Sheld. v a r .  apus 
Barneby) t h a t  was be ing  rev iewed f o r  endangered o r  th rea tened f e d e r a l  s t a t u s  
was d i scove red  on t h e  n o r t h e r n  INEL (Cholewa and Henderson, 1984) .  S ince  
then, t h i s  spec ies  has been removed f rom cand ida te  s t a t u s  (Moseley and Groves, 
1990). Oxvtheca (Oxvtheca dendro idea N u t t . ) ,  found a t  t h e  C e n t r a l  F a c i l i t i e s  
Area and t o  t h e  no r theas t ,  b u t  n o t  known t o  occur  near  t h e  RWMC (Cholewa and 
Henderson, 1984), i s  c u r r e n t l y  l i s t e d  by t h e  S t a t e  o f  Idaho as i m p e r i l e d  
(Moseley and Groves, 1990).  

The b a l d  eag le  (Hal i aee tus  l e u c o c e ~ h a l u s )  i s  t h e  o n l y  animal observed on 
t h e  INEL t h a t  a re  c l a s s i f i e d  by t h e  U.S. F i s h  and W i l d l i f e  S e r v i c e  as 
endangered (U.S. F i s h  and W i l d l i f e  Serv ice,  1990).  Bald eag les  w i n t e r  on o r  
near  t h e  INEL. The f e r r u g i n o u s  hawk (Buteo r e q a l  i s ) ,  l o n g - b i l  l e d  c u r l e w  
(Numenius americanus),  and Townsend's b i g -ea red  b a t  (P leco tus  townsendi )  a r e  
cand ida te  spec ies f o r  t h e  l i s t  o f  th rea tened and endangered spec ies  t h a t  
appear on t h e  INEL (U.S. F i s h  and W i l d l  i f e  Serv ice ,  1990). I n  a d d i t i o n ,  t h e  
mer l  i n  ( F a l c o  c o l  umbarius) , which i s  cons idered a r a r e  b reed ing  and year - round  
r e s i d e n t  spec ies  (Reynolds e t  a1 . , 1986), i s  1  i s t e d  as a spec ies  o f  s p e c i a l  
concern i n  Idaho (Mosel ey and Groves, 1990). 

3.3 Socioeconomics and C u l t u r a l  Resources 

There a r e  no permanent r e s i d e n t s  a t  t he  INEL. The c i t i e s  and c o u n t i e s  
neares t  t o  t h e  INEL a re  shown i n  F igu re  1. Idaho F a l l s ,  B l a c k f o o t ,  P o c a t e l l o ,  
Arco, and Atomic C i t y  con ta ined  popu la t i ons  i n  1988 o f  approx imate ly  44,250, 
10,450, 43,520, 990, and 40, r e s p e c t i v e l y  ( Idaho  Department o f  Employment, 
1990). 



The work f o r c e  a t  t h e  INEL v a r i e s  depending on t h e  l e v e l s  o f  c o n s t r u c t i o n  
and resea rch  be ing  conducted a t  each f a c i l i t y .  I n  December 1989, t h e  INEL 
employed about  7,700 persons a t  t h e  s i t e .  There a r e  app rox ima te l y  110 peop le  
work ing  a t  t h e  RWMC. Other  INEL employees work a t  t h e  o t h e r  s i t e  f a c i l i t i e s  
and/or i n  Idaho F a l l s ,  f o r  a  t o t a l  work f o r c e  o f  app rox ima te l y  12,000. 

The a r c h a e o l o g i c a l  s e n s i t i v i t y  o f  t h e  a rea  w i t h i r a n d  near  t h e  RWMC s i t e  
boundary i s  w e l l  documented and s i g n i f i c a n t  a r c h a e o l o g i c a l  r esou rces  a r e  known 
t o  occur .  Should o p e r a t i o n  a c t i v i t i e s  o f  t h e  proposed a c t - i o n  appear t o  
t h r e a t e n  any resource ,  e i t h e r  h i s t o r i c  o r  p r e h i s t o r i c ,  i t  i s  t h e  DOE p o l i c y  t o  
s t op  a c t i v i t i e s ,  de te rmine  t h e  s i g n i f i c a n c e  o f  t h e  resource ,  and, based on t h e  
p o t e n t i a l  s i g n i f i c a n c e  o f  t h e  resource ,  c o n s u l t  w i t h  t h e  S t a t e  H i s t o r i c  
P r e s e r v a t i o n  O f f i c e  t o  de te rmine  a  s u i t a b l e  m i t i g a t i o n  p l an .  A d d i t i o n a l  
d e t a i l s  o f  t h e  archaeology o f  t h e  area, w i t h  p a r t i c u l a r  r e f e r e n c e  t o  t h e  RWMC, 
can be found i n  B e r r y  and P e t t y  (1990).  

3.4 Land Use 

The INEL i s  m o s t l y  i n  B u t t e  County, b u t  a l s o  extends i n t o  Bingham, 
B o n n e v i l l e ,  J e f f e r s ~ n ,  and C l a r k  c o u n t i e s  and c o n s i s t s  o f  app rox ima te l y  
2,305 km2 (890 m i2 ) .  The RWMC l i e s  e n t i r e l y  w i t h i n  B u t t e  County.  A d d i t i o n a l  
d e t a i l s  on l a n d  use can be found i n  B e r r y  and P e t t y  (1990).  

3.5 Summary o f  Backqround R a d i a t i o n  

R a d i a t i o n  i n  t h e  v i c i n i t y  o f  t h e  INEL c o n s i s t s  o f  n a t u r a l  background 
r a d i a t i o n  f r o m  cosmic, t e r r e s t r i a l ,  and i n t e r n a l  body sources.  A d d i t i o n a l  
background sources o f  r a d i a t i o n  a r e  med ica l  and d e n t a l  d i a g n o s i s ,  n u c l e a r  
weapons t e s t  f a l l o u t ,  consumer and i n d u s t r i a l  p roduc t s ,  a i r  t r a v e l ,  and 
b u i l d i n g  m a t e r i a l s .  These sources r e s u l t  i n  an es t ima ted  t o t a l  e f f e c t i v e  dose 
e q u i v a l e n t  (EDE) t o  an average member o f  t h e  p u b l i c  r e s i d i n g  i n  t h e  v i c i n i t y  
o f  t h e  INEL o f  3.5Et02 mrem/yr (DOE, 1989a; DOE, 1990b). The INEL added a  
p o t e n t i  a1 7  .OE-03 mrem/yr t o  t h e  t o t a l  background EDE (0.002%), c a l  c u l  a t e d  
u s i n g  t h e  MESODIF model f o r  a  maximum i n d i v i d u a l  (DOE, 1990b). The background 
c o l l e c t i v e  EDE ( p o p u l a t i o n  dose) w i t h i n  an 80-km (50-mi)  r a d i u s  o f  t h e  
o p e r a t i o n s  c e n t e r  o f  t h e  INEL i s  app rox ima te l y  4.24Et04 person- rem/y r  (DOE, 
1990b). INEL o p e r a t i o n s  added a  c a l c u l a t e d  4.OE-02 person-rem/yr  i n  1989 
(0.00009%) t o  t h e  es t ima ted  t o t a l  c o l l  e c t i v e  EDE (DOE, 1990b). 



4. ENVIRONMENTAL CONSEQUENCES OF THE 
PROPOSED ACTION AND THE ALTERNATIVES 

It i s  expected t h a t  a  n e t  p o s i t i v e  env i ronmenta l  impact would r e s u l t  f rom 
t h e  proposed a c t i o n  because t h e  p o t e n t i a l  f o r  s o i l  and wate r  con tam ina t i on  by 
r a d i o n u c l  i d e s  and hazardous m a t e r i a l s  i n  t h e  waste would decrease. 

Negat i ve  env i ronmenta l  impacts  r e s u l t i n g  f r om t h e  proposed a c t i o n  would 
be minimal because: .  1) most o f  t h e  proposed f a c i l i t i e s  would be l o c a t e d  
w i t h i n  o r  ad jacen t  t o  t h e  e x i s t i n g  RWMC s i t e  where s o i l  and v e g e t a t i o n  a r e  
c u r r e n t l y  d i s t u r b e d ;  2) no endangered spec ies,  c r i t i c a l  h a b i t a t s ,  
env i r onmen ta l l y  s e n s i t i v e  areas, o r  s i g n i f i c a n t  b i o l o g i c a l  o r  a r chaeo log i ca l  
resources a re  expected t o  be encountered; and 3 )  no s i g n i f i c a n t  n e g a t i v e  
impacts t o  a i r  q u a l i t y  o r  t o  t h e  h e a l t h  and s a f e t y  o f  workers  o r  members o f  
t h e  p u b l i c  would r e s u l t  f rom a i r  emiss ions assoc ia ted  w i t h  c o n s t r u c t i o n  o r  
normal -opera t ions .  

The f o l l o w i n g  subsec t ions  p r o v i d e  f u r t h e r  d e t a i l s  and j u s t i f i c a t i o n  f o r  
these expec ta t i ons .  

4.1 Impacts t o  Geoloqv, S o i l s ,  and Land Use 

Approx imate ly  2  hec ta res  (5  ac res)  o f  r e l a t i v e l y  und i s tu rbed  s o i l  and 
v e g e t a t i o n  would be impacted due t o  t h e  c o n s t r u c t i o n  o f  t h e  a d m i n i s t r a t i o n  
f a c i l i t i e s ,  p a r k i n g  l o t ,  access road, sewage lagoon and main sewage l i n e .  The 
-impact o f  c o n s t r u c t i o n  and o p e r a t i o n  o f  t h e  sewage lagoon would be t h e  same o r  
s i m i l a r  a t  e i t h e r  o f  t h e  two cand ida te  s i t e s .  Eros ion  c o n t r o l  measures would 
p reven t  t h e  l o s s  o f  a  s i g n i f i c a n t  amount o f  s o i l .  S o i l  and v e g e t a t i o n  a t  t h e  
s i t e  o f  t h e  proposed sewage 1  agoon would be d i s p l a c e d  and t h e  t e r r e s t r i a l  
environment would be rep laced  by a  sewage lagoon. These d i s tu rbances  would 
impact an i n s i g n i f i c a n t  percentage (approx imate ly  10.001%) o f  t h e  r e 1  a t i v e l y  
und i s tu rbed  s o i l  and v e g e t a t i o n  a t  t h e  INEL. 

No s i g n i f i c a n t  nega t i ve  impacts due t o  o p e r a t i o n s  o f  t h e  proposed a c t i o n  
would occur  t o  t h e  geology, s o i l s ,  o r  l a n d  use o f  t h e  area. M inor  amounts o f  
s o i l  would be con t i nuous l y  d i s t u r b e d  as a  r e s u l t  o f  v e h i c l e  t r a f f i c  assoc ia ted  
w i t h  t h e  p r o j e c t .  I t  i s  expected t h a t  t h e  p o t e n t i a l  f o r  s o i l  con tam ina t i on  by 
r a d i o n u c l i d e s  and hazardous m a t e r i a l s  due t o  breached waste c o n t a i n e r s  a t  t h e  
TSA would decrease as a  r e s u l t  o f  t h e  proposed waste r e t r i e v a l ,  overpack ing,  
and s to rage  ope ra t i ons .  Contaminated s o i l  encountered d u r i n g  r e t r i e v a l  would 
be packaged and handled t h e r e a f t e r  as waste. 

4.2 Impacts t o  Water Resources 

Water requi rements o f  RWMC ope ra t i ons  would inc rease  by up t o  49,210 
l i t e r s l d a y  (13,000 g a l l d a y ) ,  as a  r e s u l t  o f  t h e  proposed a c t i o n ,  r e s u l t i n g  i n  
a  maximum es t ima ted  t o t a l  RWMC usage o f  94,635 l i t e r s l d a y  (25,000 g a l l d a y ) .  
T h i s  i nc rease  i s  w i t h i n  t h e  e x i s t i n g  c a p a c i t y  o f  t h e  RWMC wate r  supp ly  and 
would n o t  c o n f l i c t  w i t h  e x i s t i n g  INEL water  r i g h t s .  



No s i g n i f i c a n t  negat ive  impacts t o  the  q u a l i t y  o f  t h e  sur face and/or 
subsurface water resources o f  t h e  RWMC and/or t h e  INEL are expected as a 
r e s u l t  o f  t h e  proposed ac t i on .  The p o t e n t i a l  f o r  groundwater contaminat ion by 
rad ionuc l i des  and hazardous m a t e r i a l s  due t o  breached waste con ta ine rs  a t  t he  
TSA would decrease as a  r e s u l t  o f  t h e  proposed a c t i o n  because o f  t he  r e t r i e v a l  
and overpacki  ng o f  breached con ta ine rs  . 

4 . 3  Impacts t o  B i o l  oq i  c a l  and Archaeol o q i c a l  Resources 

No s i g n i  f l  cant  negat ive  impacts t o  b i o l o g i c a l  resources, e i  t h e r  p l  ant  o r  
animal populat ions,  are expected f rom t h e  proposed ac t i on .  H a b i t a t  l o s s  
[approximate ly  2 hectares ( 5  acres) ]  as a  r e s u l t  o f  t he  proposed sewage 
1  agoon, sewage 1  ine ,  and RWMC s i t e  boundary ex tens ion  would n o t  s i g n i f i c a n t l y  
impact popu la t ions  o f  animals o r  p l a n t s  found a t  t h e  RWMC. The proposed 
a c t i o n  would no t  a f f e c t  b a l d  eagles, an endangered species known t o  w i n t e r  on 
t h e  INEL, no r  any o f  t h e  candidate species. The sewage lagoon may a t t r a c t  
v e r t e b r a t e  species, bu t  no negat ive  impacts t o  popu la t ions  would be expected 
because no r a d i o l o g i c a l  o r  hazardous waste would be deposi ted i n  t h e  sewage 
waste water.  No c r i t i c a l  h a b i t a t s  o r  env i ronmenta l l y  s e n s i t i v e  areas occur  a t  
o r  near t h e  RWMC. 

The archaeo log ica l  s e n s i t i v i t y  o f  t h e  RWMC area i s  w e l l  documented and 
s i g n i f i c a n t  archaeological  resources are'  known t o  occur i n  t h e  v i c i n i t y  o f  t he  
proposed fence ex tens ion  and sewage lagoon. The i d e n t i f i e d  resources 
genera l l y  c o n s i s t  o f  i s01  ated s c a t t e r s  o f  1  i t h i c  d e b r i s  and occasional  
p r o j e c t i  1  e  p o i n t s / t o o l  fragments. A d d i t i o n a l  eval  ua t  ions  are  being performed 
t o  determine t h e  s i g n i f i c a n c e  o f  t h e  a r t i f a c t s .  The eva lua t i on  w i l l  i n c l u d e  
c o n s u l t a t i o n  w i t h  t h e  S ta te  H i s t o r i a n s  O f f i c e  regard ing  app rop r ia te  da ta  
recovery procedures. 

4 . 4  impacts t o  Socioeconomics 

The p r e f e r r e d  a l t e r n a t i v e  cou ld  employ up t o  150 c o n s t r u c t i o n  workers a t  
the  peak o f  cons t ruc t i on .  Most o f  t h i s  work f o r c e  i s  expected t o  conie f rom 
w i t h i n  a  l o c a l  commuting d is tance,  however, some immigra t ion  o f  h i g h l y  s k i l l e d  
workers may occur.  Temporary housing may be d i f f i c u l t  t o  o b t a i n  i n  some 
l o c a l i t i e s ,  however, a  reasonable supply o f  temporary housing u n i t s  e x i s t s  
throughout t h e  r e g i o n  (Bannock, Bingham, Bonnev i l le ,  But te ,  Je f fe rson,  and 
Madison coun t i es ) .  i t  i s  assumed t h a t  most o f  t h e  immigra t ion  c o n s t r u c t i o n  
work f o r c e  would leave f a m i l  i e s  behind, because o f  t h e  s h o r t  d u r a t i o n  o f  t h e  
cons t ruc t i on  tasks associated w i t h  t h i s  proposed a c t  ion, and t h a t  workers 
would seek a v a i l a b l e  housing w i t h  t h e  l o c a l  commuting d is tance.  Therefore, 
the  cons t ruc t i on  work fo rce  i s  n o t  expected t o  have a  s i g n i f i c a n t  impact on 
the  l o c a l  economy. 

The proposed a c t i o n  cou ld  employ approximate ly  40 people d u r i n g  t h e  
opera t ion  phase. Most o f  these employees would be r e l o c a t e d  f rom o t h e r  INEL 
f a c i l i t i e s  t h a t  a re  exper iencing o r  a n t i c i p a t i n g  reduc t i ons  t o  work fo rces  and 
t h e  remainder o f  t h e  requ i red  work fo rce  would be expected t o  immigrate t o  t h e  
area. Typ ica l  l y ,  Bonnevi 11 e  County i s  more impacted by employment changes a t  
t he  INEL than any o t h e r  county i n  t h e  reg ion ,  based upon prev ious  s tud ies  o f  
employee d i s t r i b u t i o n  and reg iona l  economics ( Idaho S ta te  U n i v e r s i t y ,  1988). 



The work f o r c e  immig ra t i ng  d u r i n g  t h e  o p e r a t i o n a l  phase o f  t h e  proposed a c t i o n  
i s  w i t h i n  t h e  normal annual f l u c t u a t i o n  o f  t h e  INEL and would r e s u l t  i n  a  v e r y  
snial l  i n c rease  i n  t h e  area p o p u l a t i o n  and t h e  number o f  school age c h i l d r e n .  
School c o n s t r u c t i o n  c u r r e n t l y  i n  progress i n  Bonnevi 1  l e  and Bingham Count ies  
would i n s u r e  adequate c a p a c i t y  f o r  t h e  smal l  i nc rease  o f  s t uden ts  (which would 
be g r e a t e s t  i n  these  two c o u n t i e s ) .  Ove ra l l  vacancy r a t e s  f o r  hous ing i n  
B o n n e v i l l e  County (where most new employees would r e s i d e )  have been around two 
t o  t h r e e  pe rcen t  i n  1990, w i t h  l i m i t e d  a v a i l a b i l i t y  i n  some p r i c e  ranges. New 
housing c o n s t r u c t i o n  has been i n c r e a s i n g  s t e a d i l y  i n  t h e  Idaho F a l l s  area and 
would be a b l e  t o  accommodate t h e  inc reased  need f o r  housing, assuming no o t h e r  
l a r g e  p r o j e c t s  a r e  a n t i c i p a t e d  a t  t h e  same t ime.  No o t h e r  s i g n i f i c a n t  impacts  
t o  t h e  r e g i o n a l  economy o r  p u b l i c  se rv i ces  a re  a n t i c i p a t e d .  

No ise  l e v e l s  a t  and near  t h e  RWMC would i nc rease  d u r i n g  t h e  c o n s t r u c t i o n  
phase o f  t h e  proposed a c t i o n .  However, t h e  impact would be temporary  and no 
o f f s i t e  i nc rease  i n  n o i s e  l e v e l s  a r e  expected. 

4.5 Impacts o f  Decontaminat ion and Decommissioning 

The RE and WSF would be designed t o  m in im ize  t h e  comp lex i t y  and expense 
o f  even tua l  decontaminat ion and decomnii s s i on ing  a f t e r  t h e  f a c i  1  i t i e s  reach  
des ign  1  i f e  under DOE 5820.2A. RCRA c l o s u r e  requi rements d e f i n e d  i n  40 CFR 
264 would a l s o  be met a f t e r  t h e  f a c i l i t i e s  reached des ign  1  i f e .  

RCRA c l e a n - c l o s u r e  o f  t h e  FT2-2 and C&S and those  p o r t i o n s  o f  t h e  RE t h a t  
mhy be used as p a r t  o f  t h e  WSF would occur .  C losure  o f  these  u n i t s  under 
i n t e r i m  s t a t u s  s tandards o f  40 CFR 265 would i n v o l v e  v e r i f i c a t i o n  sampl ing and 
a n a l y s i s  o f  t h e  u n i t s  and a n c i l l a r y  equipment f o r  r a d i o l o g i c a l  con tam ina t i on  
and RCRA-regulated contaminants.  Depending upon t h e  r e s u l t s  o f  sampl ing and 
ana l ys i s ,  s i t e  c h a r a c t e r i z a t i o n  a c t i v i t i e s  as d e f i n e d  by 55 FR 37174 may be 
requ i red .  Should s i t e  c h a r a c t e r i z a t i o n  i n d i c a t e  a  r e l e a s e  o f  r a d i o l o g i c a l  o r  
RCRA contaminants ,  removal - t ype  a c t i o n s  (55 FR 37174) would be under taken.  
Both s i t e  c h a r a c t e r i z a t i o n  a c t i v i t i e s  and removal - type a c t i o n s ,  as d iscussed  
above, a r e  c u r r e n t l y  c a t e g o r i c a l l y  exc luded (no rma l l y  do n o t  r e q u i r e  an EA o r  
EIS) pursuan t  t o  55 FR 37174. 

Successfu l  v e r i f i c a t i o n  t h a t  a l l  RCRA-regulated waste res idues  a r e  absent 
o r  have been removed t o  1  eve l  s  be1 ow predetermined c l  eanup 1  eve l  s, would 
r e s u l t  i n  a  d e t e r m i n a t i o n  o f  c l e a n - c l o s u r e  by t h e  Idaho Department o f  H e a l t h  
and We1 f a r e ,  Hazardous Ma te r i  a1 s  Bureau. Should c l  ean-c l  osure  n o t  be 
ach ievab le ,  an a p p r o p r i a t e  p o s t - c l o s u r e  p l a n  would be developed and 
implemented. Ex tens ive  o p e r a t i o n a l  r a d i o l o g i c a l  surveys o f  waste s to rage  
u n i t s  t o  d a t e  i n d i c a t e  t h a t  t h e y  a re  f r e e  o f  r a d i o l o g i c a l  and RCRA c o n s t i t u e n t  
con tamina t ion .  

4.6 Impacts t o  A i r  Q u a l i t v  

A i r  emiss ions o f  r a d i o a c t i v e  and hazardous m a t e r i a l s  f rom t h e  RE may 
occur  d u r i n g  r e t r i e v a l  ope ra t i ons  due t o  t h e  presence o f  breached waste 
con ta ine rs ,  b u t  t h e y  a re  expected t o  be below a p p l i c a b l e  s tandards.  Emissions 
o f  hazardous m a t e r i a l s  and/or r ad ionuc l  i des  would n o t  occur  f r om t h e  o t h e r  
proposed f a c i l i t i e s .  



Impacts t o  a i r  q u a l i t y  due t o  v e h i c l e  and equipment emiss ions  d u r i n g  
c o n s t r u c t i o n  o f  t h e  f a c i l i t i e s  a r e  expected t o  be min ima l .  F u g i t i v e  d u s t  
d u r i n g  c o n s t r u c t i o n  o f  t h e  proposed f a c i l i t i e s  may t e m p o r a r i l y  a f f e c t  a i r  
qua1 i t y  ; however, d u s t  suppress ion techn iques  would be employed and no 1  ong- 
t e rm  o r  o f f s i t e  e f f e c t s  f rom f u g i t i v e  d u s t  a r e  expected. 

Impacts t o  a i r  q u a l i t y  due t o  v e h i c l e  and equipment emiss ions  d u r i n g  
normal o p e r a t i o n s  a r e  a l s o  expected t o  be min ima l .  Conse rva t i ve  es t ima tes  o f  
maximum emiss ions f rom t h e  o p e r a t i o n  o f  v e h i c l e s  and equipment used d u r i n g  
ope ra t i ons  o f  t h e  RE and WSF would be below a1 l owab le  S t a t e  o f  Idaho f  s  Pe rm i t  
To Cons t ruc t /Preven t ion  of '  S i g n i f i c a n t  D e t e r i o r a t i o n  (PSD) 1  i m i  t s .  F u g i t i v e  
dus t  produced d u r i n g  overburden removal i n  t h e  RE would be suppressed as 
necessary u s i n g  such techn iques  as nonhazardous s o i l  f i x a n t s ,  m i  s t i n g  methods, 
dus t  suppress ion agents,  and vacuum systems. Rou t i ne  o p e r a t i o n s  would r e l e a s e  
combustion p roduc t s  f rom p ropane - f i r ed  b o i l e r s  and f r om p e r i o d i c  t e s t i n g  o f  
s tand-by gene ra to r s  and t h e  f i r e w a t e r  pump. The r e 1  eases would r e s u l t  i n  a  
smal l  i nc rementa l  i nc rease  i n  t o t a l  RWMC emiss ions and would n o t  a f f e c t  
compl iance w i t h  ambient a i r  q u a l i t y  s tandards.  S t a t e  o f  Idaho a i r  q u a l i t y  
pe rm i t s  t o  c o n s t r u c t  w i l l  be ob ta ined ,  where r e q u i r e d  f o r  t h e  proposed new 
emiss ion sources. 

The b i o l o g i c a l  oxygen demand o f  t h e  es t ima ted  13.6 m i l l i o n  l i t e r s  
(11.0 a c r e - f t / y r  o r  3.5 m i l l i o n  g a l / y r )  o f  sewage generated p e r  yea r  d u r i n g  
f u l l  o p e r a t i o n s  i s  expected t o  be approx imate ly  16.2 kg/day (35.8 Ib /day) .  A  
1 .2 -hec ta re  lagoon would r e s u l t  i n  a  l o a d i n g  o f  app rox ima te l y  13.52 kg/ha 
(11.95 I b / a c r e )  p e r  day. T h i s  i s  a  l i g h t  l o a d i n g  and would r e s u l t  i n  a  pond 
o p e r a t i n g  i n  t h e  ae rob i c  range w i t h o u t  s i g n i f i c a n t  odors most o f  t h e  t ime .  

4.6.1 Nonrad io l  o q i c a l  Impacts 

A i r  emiss ions f r om t h e  RE and a i r  c o n c e n t r a t i o n s  o f  t h e  hazardous 
c o n s t i t u e n t s  o f  t h e  waste as a  r e s u l t  o f  a i r  emiss ions were c a l c u l a t e d  and 
compared t o  a p p l i c a b l e  s tandards t o  de te rmine  t h e  impact  o f  r o u t i n e  o p e r a t i o n s  
on a i r  q u a l i t y .  Concent ra t ions  a t  t h r e e  l o c a t i o n s  were c a l c u l a t e d :  
1) WMF-613, an a d m i n i s t r a t i v e  f a c i l i t y  approx imate ly  137 m  (450 f t )  n o r t h e a s t  
o f  t h e  TSA ( F i g u r e  2 ) ;  2) Exper imenta l  Breeder R e a c t o r - I  (EBR-I) ,  a  f a c i l i t y  
v i s i t e d  by t h e  p u b l i c  2,900 rn (1.8 m i )  n o r t h e a s t  o f  t h e  TSA ( F i g u r e  1 ) ;  and 
3)  t h e  INEL boundary where t h e  maximum p a r t i c u l a t e  a i r  c o n c e n t r a t i o n s  were 
c a l c u l a t e d  t o  occur,  approx imate ly  6,000 rn (3.7 m i )  southwest o f  t h e  TSA. 

For  t h e  purpose o f  e s t i m a t i n g  normal n o n r a d i o l o g i c a l  a i r  emiss ions  a  
number o f  simp1 i f y i  ng b u t  conserva t  i ve assumptions were made. Hazardous 
c o n s t i t u e n t s  o f  t h e  waste were assumed t o  be those  i d e n t i f i e d  by Clements 
(1982). Hazardous c o n s t i t u e n t s  t h a t  would n o t  become a i r b o r n e  under normal 
c o n d i t i o n s ,  and were t hus  n o t  cons idered  here, i n c l u d e  mercury,  l i t h i u m ,  
n i t r i c  ac id ,  n i t r a t e s ,  and p o l y c h l o r i n a t e d  b i p h e n y l s  (PCBs). Any PCBs t h a t  
a re  p resen t  i n  t h e  waste a re  i n  heavy s o l i d i f i e d  o i l s  and would n o t  become 
a i r bo rne .  

A d d i t i o n a l  t o x i c  a i r  p o l l u t a n t s ,  as d e f i n e d  by Idaho 's  A i r  Q u a l i t y  Bureau 
(1989) and which a r e  p o s s i b l y  i n  t h e  CH TRU waste, i n c l u d e  aluminum, aluminum 
oxide, a s p h a l t  fumes, copper, magnesium ox ide ,  o x a l i c  ac i d ,  sodium hydrox ide ,  



s u l f u r i c  ac id ,  z i rconium, and o i l .  With t h e  except ion  o f  s o l i d i f i e d  o i l ,  
these chemicals a re  est imated t o  c o n t r i b u t e  a  negl i g i  b l  e  f r a c t i o n  (< 0.00009%) 
t o  t h e  t o t a l  amount o f  hazardous/ tox ic  chemicals i n  t h e  TSA wasqte and are  thus  
no t  considered f u r t h e r .  O i l  i s  present  i n  sludge waste, and t h e  percentage o f  
t o t a l  waste weight  t h a t  o i l  makes up i s  est imated t o  be 3.4%. O i l  would n o t  
become a i rbo rne  under normal opera t ions  o f  t h e  RE and thus i s  n o t  considered 
f u r t h e r .  

It was c o n s e r v a t i v e l y  assumed t h a t  90% o f  t h e  waste con ta ine rs  would be 
r e t r i e v e d  i n t a c t  and t h a t  no a i r  emissions would r e s u l t  f rom i n t a c t  
con ta ine rs .  It was c o n s e r v a t i v e l y  assumed t h a t  10% o f  t h e  con ta ine rs  would be 
breached [based on da ta  from TSA c e l l  pene t ra t i ons  i n  1978, 1979, and 1984 and 
drum c o r r o s i o n  r a t e  s t u d i e s  and model i n g  (Maughan, 1990; Berg1 und, 1991 ) l  and 
t h a t  0.01% o f  t h e  hazardous v o l a t i l e  c o n s t i t u e n t s  and 0.0001% o f  t h e  hazardous 
p a r t i c u l a t e s  (0.00005% f o r  asbestos) t h a t  a re  present  i n  i n t a c t  con ta ine rs  
would s t i l l  be present ,  be released, and become a i rbo rne  f rom breached 
con ta ine rs  du r i ng  r e t r i e v a l  opera t ions .  

I n  r e a l i t y ,  >99.99% o f  t h e  VOCs present  i n  breached con ta ine rs  would 
a l ready  have been re leased p r i o r  t o  r e t r i e v a l  opera t ions  and t h e  re1  ease o f  
p a r t i c u l a t e s  should n o t  occur d u r i n g  normal opera t ions .  For  conservat ism, t h e  
p a r t i c u l a t e  re lease  and resuspension f r a c t i o n  assumed here i s  a  f a c t o r  o f  t e n  
h ighe r  than t h a t  used p r e v i o u s l y  (DOE, 1980). Any breached c o n t a i n e r  
r e t r i e v e d  would be overpacked p r i o r  t o  t r a n s p o r t  o u t  o f  t h e  RE. No 
s i g n i f i c a n t  emissions o f  hazardous c o n s t i t u e n t s  f rom s to rda  waste would occur  
from t h e  WSF d u r i n g  normal Lpe ra t i ons .  

Table 1 prov ides  c a l c u l a t e d  emission r a t e s  o f  hazardous c o n s t i t u e n t s  f rom 
the  RE due t o  breached waste con ta ine rs .  The 1  i s t e d  va lues f o r  c a l c u l a t e d  
p a r t i c u l a t e  emissions cons ider  90% e f f i c i e n c y  baghouse f i l t r a t i o n ,  90% 
e f f i c i e n c y  roughing f i l t r a t i o n ,  and 99.9% HEPA f i l t r a t i o n .  The i n c l u s i o n  o f  
meta ls  i n  t h e  a i rbo rne  emissions i s  conserva t ive  because they  are g e n e r a l l y  i n  
mono1 i t h i c  forms t h a t  would be unava i l ab le  f o r  ai , rborne p a r t i c u l a t e  re1  ease. 

Table 1. Ca lcu la ted  average a i r  emission r a t e s  (mg/sec) o f  hazardous 
c o n s t i t u e n t s  from t h e  RE due t o  breached waste conta iners .  

Cons t i t uen t  E m i  ss ion  r a t e  

l,l, 1 - t r i c h l o r o e t h a n e  2.3E-02 
Carbon t e t r a c h l o r i d e  2.5E-02 
1 ,1 ,2 - t r i ch lo ro-1 ,2 ,2 -  
t r i f l  uoroethane 

T r i c h l o r o e t h y l  ene 
Perch1 o roe thy l  ene 
Methyl ene c h l o r i d e  
Methyl a1 cohol 
Buty l  a1 cohol 
Xyl ene 

Tota l  VOCs 



Tabl e 1. (Cont inued) 

Lead 3.3E-09 
Cadmi um 1.2E-12 
Bery l  1 i um 8.4E-14 
Asbestos 5.5E-10 

Tabl e 2 p rov ides  c a l c u l a t e d  concen t ra t i ons  o f  hazardous c o n s t i t u e n t s  a t  
t h r e e  l o c a t i o n s  due t o  emissions f rom t h e  RE and a p p l i c a b l e  a i r  q u a l i t y  
standards. Most o f  these substances a re  r e g u l a t e d  as Tox ic  A i r  P o l l u t a n t s  
(TAPS) by t h e  S t a t e  o f  Idaho and o the rs  a re  s u b j e c t  t o  NAAQSs l i m i t s .  
Nat iona l  Emission Standards f o r  Hazardous A i r  Pol 1 u t a n t s  (NESHAP) f o r  
b e r y l 1  ium and asbestos do n o t  app ly  t o  t h e  proposed f a c i l i t i e s  and a c t i o n s .  
The d a t a  presented i n  Table 2 i n d i c a t e  t h a t  a i r  concen t ra t i ons  o f  hazardous 
chemicals r e s u l t i n g  f rom emissions f rom the  RE would be w e l l  below a p p l i c a b l e  
r e g u l a t o r y  a i r  qual i t y  s tandards.  

Tabl e 2. Ca lcu la ted  average an!ual concen t ra t i ons  o f  hazardous c o n s t i t u e n t s  
o f  t h e  waste ( i n  pg/m ) due t o  normal emissions f rom t h e  RE and 
a i r  qual i t y  standards ." 

Cons t i t uen t  WMF-613 EBR-I S i t e  boundary NAAQS  TAP^ 

l , l , l - t r i c h l o r o e t h a n e  9.2E-04 8.2E-04 4.5E-04 - - 1.9Et06 
Carbon t e t r a c h l o r i d e  9.9E-04 8.8E-04 4.8E-04 - - 6.7E-02 
1 ,1 ,2 - t r i ch lo ro-1 ,2 ,2 -  

t r i f l u o r o e t h a n e  5.9E-04 5.2E-04 2.8E-04 - - - - 
T r i c h l  o r o e t h y l  ene 6.2E-04 5.5E-04 3.OE-04 - - 7.7E-02 
Perch1 o r o e t h y l  ene 1.OE-04 9.OE-05 5.OE-05 - - 2.1E+00 
Methyl ene c h l o r i d e  6.OE-05 6.OE-05 3.OE-05 - - 2.4E-01 
Methyl a1 coho1 1.OE-06 1.OE-06 6.OE-07 - - 2.6Et05 
Bu ty l  a1 coho1 5.OE-07 4.OE-07 2.OE-07 - - 1.5E+05 
Xyl ene 3.OE-06 3.OE-06 2.OE-06 - - 4.4E+05 
Lead 1.3E-10 1.2E-10 6.3E-11 1. 5Et0OC 
Cadmi um 4.8E-14 4.2E-14 2.3E-14 - - 5.6E-04 
Bery l  1 i um 3.3E-12 3.OE-12 1.6E-12 - - 4.2E-03 
Asbestos 2.2E-11 2.OE-11 1.1E-11 - - - - 

" Concentrat ions were ob ta ined by mu1 t i p l y i n g  t h e  c a l c u l  a ted  emiss ion r a t e s  
from Table 1 by t h e  app rop r i a te  a i r  d i s p e r s i o n  va lue  MQ') , obta ined f rom 
t h e  EPA computer model SCREEN (Brodie,  1988). The X / Q  va lues  ( i n  sec/m3) 
f o r  emissions f rom t h e  RE t o  WMF-613, EBR-I, and t h e  INEL boundary a r e  

b 
3.9627E-05, 3.521E-05, and 1.9194E-05, r e s p e c t i v e l y .  
S ta te  o f  Idaho Tox i c  A i r  P o l l u t a n t s  Emission L i m i t s .  

" Nat iona l  Ambient A i r  Q u a l i t y  Standards (NAAQS). 

Al though emissions o f  VOCs through the  mechanical f i l t e r s  may r e s u l t  f rom 
vented and a s p i r a t e d  drums s to red  i n  t h e  WSF, these would be n e g l i g i b l e .  The 
evidence fo r  t h i s  i s  t h a t  combined emissions from t h e  v e n t i n g  o f  drums a t  t h e  



DVF and s to rage  o f  vented drums i n  t h e  e x i s t i n g  C&S and ASB-2, b o t h  f i l l e d  t o  
maximum c a p a c i t y  (201,632 drums t o t a l  ) , were c a l c u l a t e d  and shown t o  be we1 1  
below a p p l i c a b l e  NAAQS (DOE, 1991). Because t h e  c a p a c i t y  o f  t h e  WSF, assuming 
an approx imate 70:30 s p l i t  o f  drums and boxes, i s  l e s s  t han  t h e  maximum 
c a p a c i t y  o f  t h e  ASB-2 and C&S combined and because t h e  drums have a l r e a d y  been 
vented, emiss ions f rom t h e  WSF w i l l  be s i g n i f i c a n t l y  l e s s  t han  those  f rom t h e  
DVF and ASB-2 and C&S combined. Combining emiss ions f rom t h e  DVF, ASB-2, and 
C&S (DOE, 1991) ' w i t h  those  f rom t h e  RE r e s u l t s  i n  VOC a i r  c o n c e n t r a t i o n s  a t  
EBR-I and t h e  lNEL boundary t h a t  a re  t h e  same as those  l i s t e d  i n  Table 2. 
Thus, t h e  a d d i t i o n  o f  emiss ions o f  VOCs f rom t h e  WSF would n o t  change t h e  
r e s u l t s  r e p o r t e d  here.  

4.6.2 R a d i o l o q i c a l  Impacts 

Normal r e l eases  o f  r a d i o n u c l i d e s  f rom t h e  RE were de te rmined  u s i n g  t h e  
f o l l o w i n g  assumptions and t h e  CAP-88 (EPA, 1989a) model. The waste was 
assumed t o  c o n t a i n  0.16 c i / f t 3  and 1% o f  t h e  r a d i o n u c l i d e  c o n t e n t  o f  t h e  waste 
was assumed t o  be re l eased  i n t o  t h e  s o i l  f rom t h e  breached drums. A  
resuspension f a c t o r  o f  1.OE-04 was assumed. The source t e rm  f o r  r o u t i n e  
r a d i o l o g i c a l  emiss ions f rom t h e  RE i s  p rov ided  i n  Table 3. The l i s t e d  va lues  
cons ide r  baghouse, roughing,  and HEPA f i l t r a t i o n .  

Table 3.  Cal c u l  a ted  rad ionuc l  i d e  re1  eases due t o  normal RE o p e r a t i o n s .  
Radi onuc l  i de Re1 ease ( C i / y r )  

The 0.16 c i / f t 3  source t e rm  i s  based on t h e  t o t a l  C u r i e  con ten t ,  as 
m o d i f i e d  by decay and i ng row th  o f  daughter  p roduc ts ,  o f  waste s t o r e d  a t  t h e  
TSA. Values f rom INEL Rad ioac t i ve  Waste Management I n f o r m a t i o n  System 
database were used t o  o b t a i n  t h e  t o t a l  number o f  Cur ies  p e r  r a d i o n u c l i d e  
rece i ved  each yea r  and t h e  ORIGEN2 code ( C r o f f ,  1980) was used t o  decay t h e  
r a d i o n u c l i d e s  t o  t h e  yea r  1991 and account f o r  i ng row th  o f  daughte r  p roduc t s .  
The TSA waste i n v e n t o r y  d a t a  base i nc l uded  106 r a d i o n u c l i d e s  ( i n c l u d i n g  21 
t r a n s u r a n i c s ,  8  u ran i cs ,  34 daughters ,  14 a c t i n i d e s ,  10 f i s s i o n  p roduc ts ,  16 
a c t i v a t i o n  p roduc ts ,  and 3  o t h e r  n a t u r a l  r a d i o n u c l i d e s )  t h a t  r e s u l t e d  i n  a  
t o t a l  source t e rm  o f  3.624Et05 C i .  The 3.624Et05 C i  was d i v i d e d  by t h e  waste 
volume (2.3 m i l l  i o n  f t 3 )  t o  o b t a i n  an average rad ionuc l  i d e  c o n c e n t r a t i o n  o f  
0.16 c i / f t 3 .  The r a d i o n u c l  i d e  i n v e n t o r y  was ranked based on t h e  c o n t r i b u t i o n  
o f  i n d i v i d u a l  n u c l i d e s  t o  t h e  t o t a l  i n h a l a t i o n  dose. To pe r fo rm  t h e  rank ing ,  
each n u c l i d e  Cu r i e  con ten t  was m u l t i p l i e d  by i t ' s  r e s p e c t i v e  i n h a l a t i o n  dose 
convers ion  f a c t o r  and those  n u c l i d e s  c o n t r i b u t i n g  l e s s  t han  1% o f  t h e  t o t a l  
dose were e l i m i n a t e d .  The rank ing  e l i m i n a t e d  a l l  b u t  t h e  f i v e  n u c l i d e s  
presented i n  Table 3  which rep resen t  99.7% o f  t h e  t o t a l  dose. The f i v e  
rad ionuc l  i d e s  re1  ease f r a c t i o n s  were then  ad jus ted  t o  r e f 1  e c t  t h e  t o t a l  Cu r i e  
i n v e n t o r y .  



The 1% r e l e a s e  o f  t h e  t o t a l  r a d i o n u c l i d e  c o n t e n t  i n  a  breached drum was 
assumed t o  c o n s e r v a t i v e l y  bound r e l e a s e s  o f  r a d i o a c t i v e  m a t e r i a l  f rom t h e  
con ta ine rs .  Th i s  i s  based on an assumption suppor ted by l i m i t e d  i n s p e c t i o n s  
o f  c o n t a i n e r s  .s to red  f o r  10-12 yea rs  ( M a r t i n  and W i l  k i n s ,  1992) t h a t  t h e  
con ta ine rs  w i l l  r.emain e s s e n t i a l l y  i n t a c t .  Holes may deve lop  i n  drums and 
boxes, b u t  t h e  waste i s  con ta ined  i n  m u l t i p l e  b a r r i e r s  ( i . e .  c o n t a i n e r  w a l l ,  
p o l y  l i n e r ,  and p l a s t i c  bags) and i s  expected t o  remain i n  t h e  c o n t a i n e r s .  I n  
a d d i t i o n ,  most o f  t h e  r a d i o a c t i v e  m a t e r i a l  i s  adhered t o  t h e  waste ( i . e . ,  
rags, concre te ,  p ipes ,  e t c .  ) . 

4.7 H e a l t h  and S a f e t y  

A l l  aspects  o f  t h e  proposed a c t i o n  addressed i n  t h i s  EA a r e  des igned t o  
p r o t e c t  p r o j e c t ,  RWMC, and INEL personnel  and members o f  t h e  pub1 i c .  
Cons t ruc t i on  and normal o p e r a t i o n a l  a c t i v i t i e s  would proceed acco rd ing  t o  
Occupat ional  S a f e t y  and H e a l t h  A c t  r e g u l  a t i o n s  (29 CFR 1900-1999). Worker 
exposures t o  hazardous and/or t o x i c  m a t e r i a l s  would be l i m i t e d  and i n  
compl i ance  w i t h  DOE and a l l  o t h e r  a p p l i c a b l e  occupa t i ona l  h e a l t h  and s a f e t y  
requi rements.  Worker exposure t o  r a d i o a c t i v i t y  would be as 1  ow as reasonab ly  
ach ievab le  and below t h e  DOE r a d i a t i o n  p r o t e c t i o n  s tandards  f o r  o c c u p a t i o n a l l y  
r e l a t e d  e x t e r n a l  and i n t e r n a l  exposures. P r o j e c t  o p e r a t i n g  personnel  would be 
qua1 if i ed hazardous m a t e r i  a1 and r a d i  a t  i on workers .  

The proposed c o n s t r u c t i o n  and .ope ra t i ons  would be mon i t o red  by h e a l t h  
phys ics  and i n d u s t r ' i l  hyg iene personnel  t o  ensure compl iance w i t h  h e a l t h  and 
s a f e t y  requi rements.  These personnel  would p a r t i c i p a t e  i n  e s t a b l i s h i n g  s a f e t y  
and h e a l t h  requ i rements  and t o  suppor t  p l  anning, des igns,  m o d i f i c a t i o n s ,  and 
opera t ions ,  and i n  t h e  p r e p a r a t i o n  o f  s a f e t y  and h e a l t h  documents and d e t a i l e d  
o p e r a t i n g  procedures.  A1 1 p r o j e c t  p l  ans, ope ra t  i ng procedures,  and 
env i ronmenta l  and s a f e t y  documentat ion must be approved by independent s a f e t y  
and h e a l t h  p r o f e s s i o n a l s  i n  o v e r s i g h t  o r g a n i z a t i o n s .  Du r i ng  c o n s t r u c t i o n  and 
opera t ions ,  RWMC h e a l t h  phys i cs  and i n d u s t r i a l  hyg iene personnel  would r e v i e w  
a c t i v i t y  p lans,  p r e s c r i b e  sa fe  and h e a l t h f u l  work p r a c t i c e s ,  p r o t e c t i v e  
equipment requi rements,  and eng inee r i ng  c o n s t r a i n t s .  

4.7.1 Non rad io l oq i ca l  I m ~ a c t s  

For  t h e  purpose o f  e s t i m a t i n g  t h e  h e a l t h  and sa fe t y  impacts  o f  
n o n r a d i o l o g i c a l  emiss ions two methods were used: 

A  hazard i ndex  ( H I )  was c a l c u l a t e d  by summing i n d i v i d u a l  hazard 
q u o t i e n t s  (HQs) (EPA, 1989b). Each HQ was c a l c u l a t e d  u s i n g  one o f  
two methods, depending upon t h e  r e c e p t o r .  For  workers  i n s i d e  t h e  RE 
and a t  WMF-613 t h e  ambient c o n c e n t r a t i o n s  o f  hazardous c o n s t i t u e n t s  
i n  Table 2  were d i v i d e d  by a p p r o p r i a t e  American Conference o f  
Governmental I n d u s t r i a l  H y g i e n i s t s  (1989) t ime-we igh ted  t h r e s h o l d  
1  i m i  t va lues  (TLVs) f o r  1  ong- term exposure (8 -hour  workday, 40-hour  
workweek) t o  a i r b o r n e  contaminants  (EPA, 1989b). TLV's a r e  accepted 
by t h e  EPA (1989b) as a p p r o p r i a t e  s tandards f o r  deve lop ing  HQs. 
T h e i r  use i s  c o n s i s t e n t  w i t h  DOE Order 5480.4 and i n d i v i d u a l  TLV 
va lues  a re  g e n e r a l l y  equal t o  o r  more c o n s e r v a t i v e  t h a n  comparable 
OSHA standards.  For  members o f  t h e  p u b l i c - v i s i t i n g  EBR-I and t h e  



INEL boundary t h e  ambient concen t ra t i ons  o f  n o n r a d i o l o g i c a l  hazardous 
c o n s t i t u e n t s  i n  Table 2  were d i v i d e d  by one-hundredth o f  t h e  
a p p r o p r i a t e  TLV, a  g u i d e l i n e  t h a t  t h e  S t a t e  o f  Idaho has r e c e n t l y  s e t  
f o r  g r a n t i n g  pe rm i t s  t o  c o n s t r u c t ,  mod i fy ,  o r  ope ra te  a i r  p o l l u t i o n  
sources ( Idaho  A i r  Qua1 i t y  Bureau, 1989). An H I  .1E+00 imp1 i e s  t h a t  
t h e  ambient c o n c e n t r a t i o n  would r e s u l t  i n  a  h e a l t h  r i s k  t o  workers  o r  
members o f  t h e  genera l  p u b l i c  a t  t h e  exposure p o i n t  (EPA, 1989b). 

A  t o t a l  n o n r a d i o l o g i c a l  ca rc i nogen i c  r i s k  was c a l c u l a t e d .  T h i s  
es t ima tes  t h e  inc rementa l  (above background) p r o b a b i l i t y  o f  an 
i n d i v i d u a l  deve lop ing  cancer over  a  l i f e t i m e  as a  r e s u l t  o f  exposure 
t o  p o t e n t i  a1 carc inogens,  and i s  c a l  c u l  a ted  by surr~mi ng c a r c i  nogenic  
r i s k s  due t o  i n d i v i d u a l  waste c o n s t i t u e n t s  (EPA, 1989b). I n d i v i d u a l  
c o n s t i t u e n t  r i s k s  a re  t h e  p roduc t  o f  t h e  c h r o n i c  d a i l y  i n t a k e  o f  a  
c o n s t i t u e n t  and t h e  s l ope  f a c t o r  (EPA, 1989b, 1 9 8 9 ~ ) .  Slope f a c t o r s  
r e p r e s e n t  an upper 95 th  p e r c e n t i l e  con f idence  l i m i t  o f  t h e  
p r o b a b i l i t y  o f  ca rc i nogen i c  response based on exper imenta l  d a t a  used 
i n  a  l i n e a r  m u l t i s t a g e  model (EPA, 1 9 8 9 ~ ) .  

Tab le  4  p resen ts  c a l c u l a t e d  H IS  and cancer r i s k s  f o r  workers  and members 
o f  t h e  p u b l i c  due t o  emiss ions f rom t h e  RE. H I S  a r e  a t  l e a s t  two o rde rs  o f  
magnitude below one; thus ,  noncarc inogenic  h e a l t h  r i s k s  a r e  n o t  expected t o  be 
s i g n i f i c a n t  due t o  a i r  emiss ions f rom t h e  RE. Wi th  r e s p e c t  t o  cancer r i s k s ,  
EPA (1986, 1989b) s t a t e s  t h a t  remedia l  a c t i o n s  a t  Comprehensive Envi ronmenta l  
Response, Compensation, L i a b i l i t y  A c t  s i t e s  shou ld  reduce t h e  ambient chc - i ca l  

Table 4. C a l c l ~ l a t e d  hazard i n d i c e s  (H IS)  and cancer r i s k s  f o r  workers  a t  
t h e  RE and WMF-613 and f o r  members o f  t h e  p u b l i c  a t  EBR-I and t h e  
INEL boundary. 

Workers Pub1 i c  
RE" WMF-613 EBR-I INEL boundary 

Hazard indexbpc 1E-03 4E-08 3E-06 2E-06 
Cancer ~i skd 4E-05 2E-08 4E-08 2E-08 

" For  t h e  c o n c e n t r a t i o n  i n  t h e  RE, a  s imp le  open compartment k i n e t i c  model was 
used; mg/m3 = [emiss ion  r a t e  (mg/sec) f rom Tab le  11 x  [an assumed a i r  
exchange r a t e  o f  1  exchange/3600 sec ( 1  h r ) ]  x  [1/37,260 m3, t h e  volume o f  
t h e  work area i n s i d e  t h e  RE]. 
TO c a l c u l a t e  t h e  HQ f o r  asbestos, t h e  TLV o f  0.2 f i  bers/cc was conver ted  t o  
mg/m3 by conse rva t i ve  assumptions and c a l c u l a t i o n s  o f  t h e  mass o f  t h e  
1  i g h t e s t  asbestos f i b e r  (4.5E-08 mg/ f i  be r )  . 

An H I  <1E+00 i m p l i e s  t h a t  a  h e a l t h  r i s k  i s  n o t  p resen t .  
d Exc lud ing  t h e  ca rc i nogen i c  r i s k  due t o  p o s s i b l e  l e a d  emiss ions  because a  

p u b l i s h e d  s lope  f a c t o r  f o r  l e a d  i s  u n a v a i l a b l e  (EPA, 1 9 8 9 ~ ) .  

concen t ra t i ons  a t  s i t e s  t o  l e v e l s  assoc ia ted  w i t h  a  ca rc i nogen i c  r i s k  i n  t h e  
range o f  1 i n  10,000 (1E-04) t o  1  i n  10,000,000 (1E-07). As shown i n  Tab le  4, 
cancer r i s k s  a re  expected t o  be w i t h i n  o r  below t h i s  range. 



4.7.2 R a d i o l o s i c a l  Impacts 

I n  1987, t h e  EPA determined t h a t  t h e  s p e c i f i c - o r g a n  dose and "whole body 
dose" methodology was no l onge r  c o n s i s t e n t  w i t h  c u r r e n t  p r a c t i c e s  o f  r a d i a t i o n  
p r o t e c t i o n .  The e f f e c t i v e  dose equ i va len t  (EDE) i s  more c l o s e l y  re1  a ted  t o  
r i s k  and i s  now i n  use by EPA. 

EDEs were determined f o r  t h e  maximal ly  exposed i n d i v i d u a l  l o c a t e d  a t  
100 m, a t  EBR-I (2,900 m), and a t  t h e  INEL boundary (6,000 m) where t h e  
maximum r a d i o n u c l i d e  a i r  concen t ra t i ons  were determined t o  occur  us ing  t h e  EPA 
code CAP-88 (EPA, 1989a). F ive-year  (1981 t o  1985) f requency meteor01 o g i  c a l  
da ta  c o l l e c t e d  from t h e  RWMC meteoro log ica l  tower a t  t h e  10 m l e v e l  were used 
t o  model atmospheric d i spe rs ion .  I n  a d d i t i o n ,  t h e  EDE rece i ved  by t h e  
popu la t i on  w i t h i n  80 km o f  t h e  RWMC was determined us ing  1989 p o p u l a t i o n  data. 

The EDEs f o r  t h e  maximum i n d i v i d u a l s  and p o p u l a t i o n  a re  shown i n  Table 5. 
The EDE o f  3.2E-07 mrem/yr a t  t h e  maximum s i t e  boundary f a1  1  s  w e l l  below 1% o f  
the  10 mrem/yr Na t i ona l  Emission Standards f o r  Hazardous A i r  P o l l u t a n t s  
(NESHAP) promulgated by EPA (54 FR 51654) as t h e  t h r e s h o l d  o f  r e g u l a t o r y  
concern. 

Increases i n  l i f e t i m e  l a t e n t  cancer f a t a l i t y  r i s k s  f rom doses r e p o r t e d  i n  
Table 5  would be 2E-12 f o r  t he  maximal ly  exposed i n d i v i d u a l  member o f  t h e  
p u b l i c  a t  t h e  INEL boundary and 9E-11 f o r  t he  exposed p o p u l a t i o n  r e s i d i n g  
w i t h i n  80-k? (50 m i )  o f  t he  RWMC. These l a t i s t  cancer f a t a l i t y  r i s k s  were 
c a l c u l a t e d  uslr4g cancer r a t e s  i n  t he  EPA RHDRISK database o f  CAP-88 (EPA, 
1989a) . 

Table 5. Ca l cu la ted  dose consequences and l a t e n t  cancer f a t a l i t i e s  o f  
r o u t i n e  re leases  f rom t h e  RE.  

E f f e c t i v e  dose L a t e n t  cancer 
Receptor equi v a l  e n t  f a t a l  i t i e s  

Worker a t  100 m (mrem/yr) ( a t  WMF-613) 2.OE-06 1E-11 
Pub l i c  member a t  EBR-I (2900 m) 

(mrem/~ r )  2.4E-07 2E-12 
Pub l i c  member a t  Maximum INEL 

Boundary (6000 m) (mrem/yr) 3.2E-07 2E-12 
Popu la t ion  w i t h i n  80 km (person-rem/yr) 2.1E-07 9E-11 

4.7.3 Ex terna l  I r r a d i a t i o n  

Screening c a l c u l a t i o n s  were made t o  es t imate  t h e  change i n  e x t e r n a l  
exposure t o  workers as a  r e s u l t  o f  s t o r i n g  waste i n  t h e  WSF modules. The 
c u r r e n t  average annual occupat ional  exposure t o  workers a t  t h e  SWEPP o f f i c e ,  
ca l  c u l  a ted  us ing  90-day exposures co r rec ted  f o r  ex te rna l  background r a d i a t i o n ,  
i s  16 mrem/yr. The SWEPP o f f i c e  i s  approx imate ly  30 m (100 f t )  f rom t h e  C&S 
and ASB-2 waste s to rage f a c i l i t i e s .  These f a c i l i t i e s  c u r r e n t l y  s t o r e  
approx imate ly  25,000 drums and 3000 boxes o f  s to red  TRU waste. WSF Type 1 1 % '  



modules would be approximately 152 m (500 f t )  o r  f u r t h e r  from SWEPP and t h e  
WSF Type I module would be approximately 46 m (150 f t )  f rom SWEPP. I f  we 
assume t h a t  each o f  t h e  eleven WSF modules c o n t r i b u t e s  t h e  same exposure t o  a  
SWEPP o f f i c e  worker as do the  C&S and ASB-2 c u r r e n t l y ,  then t h e  dose t o  a  
worker a t  SWEPP ( t h e  nearest  o f f i c e )  from t h e  WSF f i l l e d  t o  maximum capac i t y  
i s :  11 x  16 mrem/y = 176 mrem/yr. Actual doses would be cons iderab ly  l e s s  
because: 1) t h e  c a l c u l a t i o n  does n o t  account f o r  t h e  g r e a t e r  d is tances  
between t h e  SWEPP o f f i c e  and WSF Type I 1  modules; 2) t he  storage capac i t y  o f  
each WSF module i s  l e s s  than t h e  i nven to ry  t h a t  i s  c u r r e n t l y  s to red  i n  t h e  C&S 
and ASB-2 combined (35,000 drum equ iva len ts  i n  t h e  C&S and ASB-2 combined 
compared w i t h  16,000 drums i n  each WSF module); and 3) t h e  c a l c u l a t i o n  does 
no t  account f o r  t h e  a d d i t i o n a l  s h i e l d i n g  t h a t  would be prov ided by t h e  metal 
storage modules and a i r  space. Th is  bounding annual occupat ional  dose o f  176 
mrem/yr i s  below t h e  DOE 5.0 rem/yr l i m i t  f o r  r a d i a t i o n  workers and below t h e  
1.5 rem/yr ALARA (as low as reasonably achievable) goal a t  t h e  RWMC. 
A d d i t i o n a l l y ,  i t  i s  below the  DOE Order 6430.1A s h i e l d i n g  design l i m i t  o f  
1  rem/yr; thus,  a d d i t i o n a l  s h i e l d i n g  from the  WSF would n o t  be requ i red .  

4.8 Po ten t i a l  I m ~ a c t s  o f  Accidents 

Impacts associated w i t h  many accident  scenar ios f o r  e x i s t i n g  RWMC 
f a c i l  i t i e s  are  presented i n  t h e  Supplemental Environmental Impact Statement, 
Waste I s o l a t i o n  P i l o t  P lan t  (DOE, 1990a), and i n  d r a f t  P re l im ina ry  Safe ty  
Assessments f o r  t h e  RE (Riedesel , 1991) and WSF (Riedesel , 1991a). Eva1 uated 
accident  scenarios i nc lude  the  f o l l o w i n g :  

tornado, w i t h  an est imated p r o b a b i l i t y  o f  1E-07 events/yr;  
earthquake, w i t h  an est imated p r o b a b i l i t y  o f  2E-04 events/yr :  
volcano, w i t h  an est imated p r o b a b i l i t y  o f  l e s s  than 1E-06 events/yr ;  
f l ood ing ,  w i t h  an est imated p r o b a b i l i t y  o f  4E-05 events/yr ;  
f i r e  i n  a i r - suppor ted  storage f a c i l i t i e s ,  w i t h  an est imated p r o b a b i l i t y  
o f  1E-03 events/yr;  
breached conta iner ,  w i t h  an est imated p r o b a b i l i t y  o f  6E-04 events/yr;  
explos ion,  w i t h  an est imated probab-i l i ty o f  1E-04 events per  year ;  
l i g h t n i n g  s t r i k e ,  w i t h  an est imated p r o b a b i l i t y  o f  4E-06 events/yr ;  and 
s p i l l s ,  w i t h  an est imated p r o b a b i l i t y  o f  1.2E-02 events/yr .  

A summary o f  t h e  impacts o f  t h e  bounding acc ident  scenar ios from these 
documents fo l l ows :  t h e  maximum exposure t o  an i n d i v i d u a l  member o f  t h e  p u b l i c  
was c a l c u l a t e d  t o  be 2E-02 rem committed whole body dose equ iva len t  (maximum 
annual dose equ iva len t )  du r ing  t h e  evaluated tornado accident  scenar io.  The 
h ighes t  popu la t i on  exposure i s  a l s o  associated w i t h  the  tornado scenar io  and 
r e s u l t s  i n  a  c o l l e c t i v e  dose equ iva len t  o f  1 person-rem. The excess r i s k  t o  
the  t o t a l  exposed popu la t i on  would be 2.8E-04 l a t e n t  cancer f a t a l i t i e s  per  
person-rem. The h ighes t  exposure t o  t h e  maximal ly exposed worker was 
c a l c u l a t e d  t o  be 7.OE-01 rem, r e s u l t i n g  from a  pos tu la ted  f i r e  i n  t he  
a i r - suppor ted  b u i l d i n g .  The h ighes t  r i s k  o f  excess cancer t o  maximal ly 
exposed i n d i v i d u a l s  and average members o f  t he  pub1 i c  were c a l c u l a t e d  f o r  t h e  
pos tu la ted  tornado t o  be 6E-06 and 2E-09, r e s p e c t i v e l y .  The h ighes t  
c a l c u l a t e d  r i s k  o f  excess cancer t o  maximally exposed workers was 2E-04 f o r  a  
pos tu la ted  f i r e  i n  t h e  a i r - suppor ted  bu i l d ings .  



Two a d d i t i o n a l  acc iden t  scena r i os  as w e l l  as t h e  severe t o rnado  s c e n a r i o  
a re  p resen ted  he re  t o  e v a l u a t e  t h e  impacts  o f  h i g h  p r o b a b i l i t y - l o w  consequence 
acc iden t s  and a l o w  p r o b a b i l  i t y - h i g h  consequence acc iden t  f o r  f a c i l  i t i e s  . 

assoc ia ted  w i t h  t h e  p r e f e r r e d  a l t e r n a t i v e :  

a dropped and breached waste box i n s i d e  t h e  WSF (1.2E-01 
event  s / y r )  ; 
a dropped and breached waste box o u t s i d e  between f a c i l i t i e s  
(1.2E-01 even ts / y r ) ;  and 
severe t o rnado  (< 1.OE-07 even ts / y r ) .  

The f i r s t  acc iden t  scena r i o  was a dropped waste box c o n t a i n i n g  3.17 m3 
(112 ft3) o f  waste. The p r o b a b i l i t y  o f  d ropp ing  a waste c o n t a i n e r  d u r i n g  
r e t r i e v a l  and s to rage  o p e r a t i o n s  was es t ima ted  a t  1.2E-01 even ts /y r .  To 
eva lua te  impacts  t o  workers  and members o f  t h e  pub1 i c ,  two  a c c i d e n t  scena r i os  
i n v o l v i n g  a dropped box were eva lua ted .  The f i r s t  was a box assumed t o  be 
dropped i n s i d e  t h e  WSF and t h e  second was a box assumed t o  be dropped between 
t h e  RE and WSF. The fo rmer  scena r i o  would bound t h e  consequences o f  a box 
dropped i n s i d e  t h e  RE, which was n o t  eva lua ted  i n  d e t a i l ,  because fewer  
contaminant c o n t r o l s  would be used i n s i d e  t h e  WSF. Thus, t h e  p o t e n t i a l  f o r  
contaminant  r e l eases  and assoc ia ted  impacts  t o  workers  and members o f  t h e  
p u b l i c  as a r e s u l t  o f  a box dropped i n s i d e  t h e  WSF would be l a r g e r  t h a n  t hose  
r e s u l t i n g  f r om a box dropped i n s i d e  t h e  RE. 

It was assumed t h a t  10% o f  t h e  . - 3 t e r i a l  i n  t h e  box would be sni::ed. An 
es t imated  r e l e a s e  f r a c t i o n  o f  1.OE-04 t,f t h e  s p i l l e d  r a d i o a c t i v e  and 
n o n v o l a t i l e  hazardous m a t e r i a l s  i n  t h e  breached waste box was assumed t o  
become a i r b o r n e  when t h e  d rop  occur red .  These s p i l l  and r e l e a s e  f r a c t i o n s  a r e  
comparable t o  those  used i n  DOE (1990) f o r  s i m i l a r  scenar ios .  I t  was assumed 
t h a t  100% o f  t h e  VOCs would become a i r b o r n e .  The t o t a l  amount o f  r a d i o a c t i v e  
m a t e r i a l  r e l eased  would be 1.8E-04 C i .  

The t h i r d  acc iden t  scena r i o  was a severe tornado,  w i t h  an assumed 
p r o b a b i l i t y  o f  1.OE-07 even ts /y r ,  t h a t  would r e s u l t  i n  t h e  f a i l u r e  o f  one WSF 
module f i l l e d  t o  c a p a c i t y  and t h e  b reach ing  o f  100% o f  t h e  waste boxes and 10% 
o f  t h e  drums i n  a module (576 boxes and 1,440 drums). Boxes were assumed t o  
c o n t a i n  3.17 m3 (112 f t 3 )  o f  waste and drums were assumed t o  c o n t a i n  2.23 m3 
(7.35 f t 3 )  o f  waste. An es t imated  r e l e a s e  f r a c t i o n  o f  1.OE-04 o f  t h e  t o t a l  
con ta ined  r a d i o a c t i v e  and n o n v o l a t i l e  hazardous m a t e r i a l s  i n  t h e  breached 
waste c o n t a i n e r s  was assumed t o  be re l eased  t o  t h e  environment.  I t  i s  assumed 
t h a t  100% o f  t h e  VOCs would be re l eased  t o  t h e  environment.  The t o t a l  amount 
o f  r a d i o a c t i v e  m a t e r i  a1 r e 1  eased t o  t h e  atmosphere would be 1.2Et00 C i  . T h i s  
scenar io  would bound t h e  consequences o f  a f a i l e d  RE as a r e s u l t  o f  a maximum 
des ign  b a s i s  to rnado  because a l a r g e r  i n v e n t o r y  o f  waste would be a v a i l a b l e  
f o r  r e 1  ease. 



4 -8 .1  Nonradi  01 o q i  c a l  Impacts 

The hazardous chemica ls  t h a t  were modeled f o r  t h e  a c c i d e n t  r e l eases  a r e  
presented i n  Tables 6  and 7. Pe rch lo roe thy lene  was n o t  cons idered  because i t  
i s  p resen t  o n l y  i n  t h e  waste f rom one yea r .  B u t y l  a l c o h o l ,  methy l  a l c o h o l ,  
and xy l ene  were n o t  cons idered  because they  c o n t r i b u t e  v e r y  sma l l  f r a c t i o n s  t o  

Tab1 e  6. Average c o n t a i n e r  headspace concen t ra t i ons "  and a i r b o r n e  r e 1  eases 
f o r  VOCs f o r  t h e  dropped box acc iden t  scenar ios  and t h e  maximum 
des ign  b a s i s  to rnado  acc iden t  scenar io .  

Average A i rbo rne  
concen t ra t  i on" Release (g )  

VOC (g/L) Dropped Boxb Tornadoc 

Carbon t e t r a c h l o r i d e  1.9E-03 5.70Et00 3.87 Et03 
Methy l  ene c h l  o r i d e  5.OE-04 1.51Et00 1.02E+03 
l , l , l - t r i c h l o r o e t h a n e  1.3E-02 3.93 E+00 2.65Et04 
1 , 1 , 2 - t r i c h l  o ro -  

1 , 2 , 2 - t r i f l u o r o e t h a n e  1.2E-03 3.62Et00 2.45Et03 
T r i  c h l  o r o e t h y l  ene 7  .OE-04 2.11Et00 1.43 Et03 

" Clements and Kudera, 1985. 
Based on 100% r e l e a s e  o f  VOC gas concen t ra t i ons  w i t h i n  t h e  e n t i r e  volume o f  
t h e  waste box (1.2 m x  1.2 m x  2.1 m = 3020 l i t e r s ) .  

" Based on 100% r e l e a s e  o f  VOC gas concen t ra t i ons  w i t h i n  576 boxes (100% 
breached) and 1440 drums (10% breached) i n  t h e  WSF. 

t h e  t o t a l  VOCs (Tab le  1 ) .  The assumption t h a t  every  c o n t a i n e r  has an average 
headspace c o n c e n t r a t i o n  o f  VOCs w i t h i n  i t s  entire,volume i s  v e r y  c o n s e r v a t i v e  
(Cl ements and Kudera, 1985). 

The i n c l u s i o n  o f  t h e  meta ls  i n  t h e  r e l e a s e  source t e rm  i s  c o n s e r v a t i v e  
because t h e y  a r e  g e n e r a l l y  i n  m o n o l i t h i c  forms t h a t  a re  u n a v a i l a b l e  f o r  
a i r b o r n e  p a r t i c u l a t e  r e 1  ease. Hazardous c o n s t i t u e n t s  o f  t h e  waste t h a t  were 
n o t  cons idered  t o  become a i r bo rne ,  and were t hus  n o t  cons idered  here, i n c l u d e  
mercury, l i t h i u m ,  n i t r i c  ac id ,  n i t r a t e s ,  and PCBs. 

To model t h e  maximum WSF worker  i n t a k e  o f  d i spe rsed  chemica ls  i n  a  
dropped box acc iden t  a  source compartment k i n e t i c  model was used t o  de te rmine  
t h e  r e d u c t i o n  i n  a i r  c o n c e n t r a t i o n  w i t h  t ime.  

O f f - s i t e  exposure t o  hazardous chemica ls  f rom bo th  t h e  dropped box and 
t h e  to rnado acc iden t  scenar ios  was modeled us ing  t h e  Gaussian p u f f  model 
( G i f f o r d ,  1968).  D i s p e r s i o n  o f  t h e  re leased  m a t e r i a l  t o  r e c e p t o r s  was modeled 
u s i n g  t h e  most conse rva t i ve  me teo ro log i ca l  c o n d i t i o n s  f o r  t h e  RWMC o f  
S t a b i l  i t y  Class F  and 2  m/sec (6.5 f t / s e c )  wind speed. 

For  t h e  maximum des ign  b a s i s  to rnado  scenar io ,  t h e  to rnado was assumed 
o n l y  t o  be an i n i t i a t i n g  event  f o r  b reach ing  t h e  con ta ine rs .  No a t tempt  was 



made t o  de te rmine  an e f f e c t i v e  r e l e a s e  h e i g h t  o f  t h e  source m a t e r i a l  caused by 
v i o l e n t  a i r  c u r r e n t s  and funne l  en t ra inment .  An upper-bound e s t i m a t e  o f  
i n t e g r a t e d  a i r  c o n c e n t r a t i o n s  a t  downwind r e c e p t o r s  was de te rmined  by 
c o n s e r v a t i v e l y  mode l ing  a i r  d i s p e r s i o n  f rom t h e  RWMC a t  ground l e v e l  under 
uns tab le  c o n d i t i o n s  ( S t a b i l i t y  C lass  A) and a wind speed o f  2 m/sec. 

Table 7. Average source terms and a i r b o r n e  r e l e a s e s - o f  p a r t i c u l a t e s  f o r  t h e  
dropped box acc iden t  scena r i os  and t h e  maximum des ign  b a s i s  
to rnado  acc iden t  scena r i o .  

Source Term (g )  A i r b o r n e  Re1 ease (g )  
Chemical Dropped Box" ~ o r n a d o ~  Dropped Boxc ~ o r n a d o ~  

Lead 1.82Et04 1.22Et07 1.82E-01 1.22Et03 
Cadmi um 6.62Et00 4.44Et03 6.62E-05 4.44E-01 
Be ry l  1 i um 4.63Et02 3.10Et05 4.63E-03 3.10Et01 
Asbestos" 3.02Et03 2.02Et06 3.02E-02 2.02Et02 

" Average mass o f  chemical  c o n s t i t u e n t s  i n  a waste box. 
Based on des ign  b a s i s  to rnado  r e l e a s e  o f  m a t e r i a l  f rom 576 boxes (100% 
breached) and 1,440 drums (10% breached) i n  t h e  WSF. 

" Based on 10% s p i l l  and r e l e a s e  f r a c t i o n  o f  1.OE-04. 
d Based on a r e l e a s e  f r a c t i o n  o f  1.OE-04 f rom a l l  m a t e r i a l  i n  576 boxes and 

1440 drums. 
" Assumes t h a t  50% o f  t h e  waste asbestos i s  f r i a b l e .  

Table 8 p resen ts  t h e  worker and r e s i d e n t i a l  h e a l t h  r i s k s  f o r  exposure t o  
t h e  acc iden t  r e l eases  o f  hazardous chemical  s. Es t imates  o f  worker  and pub1 i c  
exposure i n t a k e s  were compared w i t h  t ime-weighted average TLVs (American 
Conference o f  Governmental l n d u s t r i  a1 H y g i e n i s t s ,  1989) and one- hundredth of  
average TLVs ( Idaho A i r  Q u a l i t y  Bureau, 1989), r e s p e c t i v e l y ,  t o  o b t a i n  hazard 
q u o t i e n t s  (HQs). An HQ of <1Et00 i m p l i e s  t h a t  t h e  exposure t o  t h e  g i v e n  
chemical i s  acceptable.  

These r e s u l t s  i n d i c a t e  t h a t  exposures t o  hazardous chemica ls  f o r  a l l  
t h r e e  acc iden t s  would be below heal  th-based r e f e r e n c e  1 eve l  s. The TLV-based 
acceptable i n t a k e  i s  a conse rva t i ve ,  upper-  bound r e f e r e n c e  1 e v e l  f o r  an acu te  
acc iden t  exposure, because i t  i s  based on a c h r o n i c  8 hour  p e r  day i n t a k e  
(EPA, 1986). A comparison o f  t h e  r e c e p t o r  i n t a k e  t o  o t h e r  acu te  r e f e r e n c e  
l e v e l s  (e.g., immed ia te ly  dangerous t o  1 i f e  and h e a l t h  va lues )  i s  n o t  
necessary i f  t h e  TLV-based hazard q u o t i e n t s  a re  <1Et00 (EPA, 1986, 1989b). 

4.8.2 Radio1 o q i c a l  Impacts 

The r a d i o n u c l i d e  re l eases  f o r  t h e  dropped box and t o rnado  acc iden t s  a r e  
presented i n  Tabl  e 9.  The r a d i o n u c l  i d e s  1 i s t e d  i n  Tabl e 9 were de te rmined  t o  
r e s u l t  i n  99.7% o f  t h e  i n h a l a t i o n  hazard due t o  t h e  r a d i o n u c l i d e s  con ta ined  i n  
t h e  r e t r i e v a b l e  waste. 



An instantaneous puff release from a ground-level source was used to 
determine the radionuclide air concentrations at WMF-613, EBR-I, and the site 
boundary for a box dropped between the WSF and RE. The time-integrated 
expression of the instantaneous puff model (Gifford, 1968) was used to 
determine the time-integrated atmospheric dispersion factor (yl/Q rather than 
x/Q) from which the time-integrated air concentrations were determined. The 
following conservative assumptions were used in the analysis: 1) the source 
was modeled as an instantaneous puff release at ground-level; 2) conservative 
"worst-case" meteor01 ogical conditions were assumed, which consisted of stab1 e 
atmospheric conditions and a wind-speed of 2 m/sec; and 3) the receptor was 
present for the entire duration of puff passage. 

Tab1 e 8. TLV-based hazard indices for hazardous chemical intakes resulting 
from the dropped box and tornado accident scenarios. 

Drooped Box 
WSF Between Facilities 

Chemical Worker WMF-613 EBR- 1 Site Boundary 

Carbon tetrachloride 
Methyl ene chloride 
l,l, l-trichloro- 
ethane 

1,1,2-trichloro- 
1,2,2-trifl uoroethane 

Trichl oroethyl ene 
Lead 
Cadmi um 
Beryl 1 i um 
Asbestos 

Carbon tetrachloride 
Methyl ene chl oride 
l,l,l-trichloro- 
ethane 
1,1,2-trichloro- 
1,2,2-trifl uoroethane 

Tri chl oroethyl ene 
Lead 
Cadmi um 
Beryl 1 i um 
Asbestos 

Tornado 
1E-03 



Tab1 e  9. Radionucl i d e  re1  eases f o r  t h e  box drop and tornado acc ident  
scenar ios.  

Box Drop Tornado 
Radionucl i d e  (C i /acc ident )  (C i /acc ident )  

PU - 238 3.02E-05 2.02E-01 
PU - 239 1.98E-05 1.32E-01 
Pu-240 4.55E-06 3.04E-02 
Pu-241 7.80E-05 5.22E-01 . 
Am-241 4.67E-05 3.13E-01 

To ta l  1.79E-04 1.20Et00 

The ' i n teg ra ted  p u f f  model was a l s o  used t o  model t he  to rnado impacts. 
The tornado was assumed t o  r e s u l t  i n  damage t o  both t h e  RE and WSF, however, 
t he  re lease  a t  t h e  WSF was modeled t o  bound t h e  impacts due t o  a  tornado a t  
e i t h e r  t h e  RE o r  WSF. The tornado was assumed t o  i n i t i a l l y  damage t h e  WSF and 
re lease t h e  rad ionuc l  i d e  i nven to ry  o f  1.2 C i  . The m a t e r i a l  was c o n s e r v a t i v e l y  
assumed t o  be re leased as a  p u f f  f rom ground- leve l  w i t h  t h e  assumptions o f  
unstable atmospheric c o n d i t i o n s  and a  wind-speed o f  2  m/sec. I n i t i a l  
d i spe rs ion  parameters equal t o  t h e  volume o f  t h e  WSF (16,300 m3) were added t o  
account f o r  t h e  f i n i t e  s i z e  o f  t h e  i n i t i a l  p u f f .  

EDE impacts were est imated f o r  t h e  workers and o f f s i t e  maximal ly  exposed 
member o f  the  p u b l i c .  DOE (1988a,b,c) dose f a c t o r s  were used t o  eva lua te  
committed EDEs. 

Committed EDE impacts f o r  t h e  workers and p u b l i c  recep to rs  a re  g i ven  i n  
Table 10 f o r  t he  acc ident  scenar ios.  'The doses presented f o r  t h e  tornado a re  
conserva t ive  bounding est imates.  The i n i  t i  a1 d i spe rs ion ,  which would take  
p lace due t o  the  v i o l e n t  a i r  c u r r e n t s  c rea ted by t h e  tornado, and t h e  
p o t e n t i a l  r i s e  o f  t h e  source m a t e r i a l  i n  t he  funnel  were n o t  taken i n t o  
account. The increased d i  spers ion due t o  uns tab le  atmospheric c o n d i t i o n s  f o r  
a  tornado was conse rva t i ve l y  modeled us ing  uns tab le  atmospheric c o n d i t i o n s  and 
a  2  m/sec wind-speed. 

Table 10. Consequences o f  t h e  pos tu la ted  acc idents  f o r  t he  worker and p u b l i c  
receptors .  ' 

Popul a t  i on Committed E f f e c t i v e  Dose Equ iva len t  
Group (rem) 

Box Drop i n  WSF 
Workers i n  WSF 4.94Et00 

Box Drop between Faci 1  i t  i es 
Workers a t  WMF-613 
Pub1 i c  a t  EBR-I 
Pub l i c  a t  t h e  S i t e  Boundary 



Table 10. (Cont inued) 

Tornado 
Workers a t  WMF-613 1.40E+01 
P u b l i c  a t  EBR-I 
P u b l i c  a t  t h e  S i t e  Boundary 

4.9 Cumul a t i v e  Impacts 

The r e 1  a t i o n s h i p  o f  t h e  proposed a c t i o n  addressed i n  t h i s  EA t o  o t h e r  
e x i s t i n g  and planned a c t i v i t i e s  t h e  RWMC was d iscussed i n  S e c t i o n  2.3. 
E x i s t i n g  RWMC a c t i v i t i e s  and proposed and fo reseeab le  a c t i o n s  t h a t  a r e  a t  t h e  
a p p r o p r i a t e  s tage o f  p l  anning f o r  a  meaningfu l  NEPA cumu la t i ve  impact  a n a l y s i s  
i n c l u d e  t h e  RE & WSFs, t h e  C&S/ASB-2, and t h e  DVF. P r e l i m i n a r y  i n f o r m a t i o n  
and assumptions have been devel  oped f o r  t h e  WCF. The cumul a t  i v e  env i ronmenta l  
impacts o f  these f a c i l i t i e s  and t h e  t o t a l  impact o f  t h e  INEL a re  eva lua ted  i n  
t h i s  s e c t i o n .  

Annual r a d i o a c t i v e  a i r b o r n e  re l eases  f r om r o u t i n e  o p e r a t i o n s  o f  t h e  DVF 
a re  based on v e n t i n g  10,000 drums/yr and an emiss ion c o n t r o l  o f  two 99.97% 
HEPA f i l t e r s .  The es t imated  committed EDE f o r  a  max ima l l y  exposed i n d i v i d u a l  
a t  t h e  niaximum s i t e  boundary and t h e  80-km (50-mi)  p o p u l a t i o n  dose r e s u l t i n g  
f rom o p e r a t i o n  o f  t h e  DVF, as c a l c u l a t e d  u s i n g  EPA's CAP-88, a r e  5.7E-07 
mrem/yr and 6.6E-04 person-rem/yr, r e s p e c t i v e l y .  

Emissions o f  hazardous chemical  c o n s t i t u e n t s  o f  t h e  waste d u r i n g  r o u t i n e  
ope ra t i ons  o f  t h e  DVF have been c a l c u l a t e d  and a r e  expected t o  be w e l l  below 
a p p l i c a b l e  f e d e r a l  NAAQS standards.  S i m i l a r l y ,  noncarc inogen ic  and 
ca rc i nogen i c  h e a l t h  r i s k s  due t o  normal ope ra t i ons  o f  t h e  DVF a r e  expected t o  
be i n s i g n i f i c a n t ,  as d e f i n e d  i n  Sec t i on  4.7.1. No s i g n i f i c a n t  r o u t i n e  
emiss ions a re  expected f rom o p e r a t i o n  o f  t h e  SWEPP, t h e  a i r - s u p p o r t e d  s to rage  
f a c i l i t i e s ,  and t h e  WSF. 

Ex te rna l  r a d i a t i o n  exposures due t o  gamma r a d i a t i o n  emanat ing f rom 
waste c o n t a i n e r s  i n  t h e  WSF were c a l c u l a t e d  f o r  workers  i n  t h e  SWEPP o f f i c e  
b u i l d i n g .  D e t a i l e d  methodology i s  r e p o r t e d  i n  Sec t i on  4.7.3 o f  t h i s  EA. 
R a d i o l o g i c a l  and n o n - r a d i o l o g i c a l  impacts o f  atmospheric r e l e a s e s  were added 
f o r  a l l  f a c i l i t i e s  f o r  a  worker a t  100 m  f rom t h e  f a c i l i t i e s  and t h e  max ima l l y  
exposed i n d i v i d u a l  (MEI) a t  t h e  INEL boundary, about 6000 m south-southwest  
f rom these  f a c i l i t i e s .  T h i s  i s  conse rva t i ve  f o r  t h e  100 m l o c a t i o n  because 
t h a t  l o c a t i o n  i s  a c t u a l l y  d i f f e r e n t  f o r  each f a c i l i t y ,  and t h e r e f o r e ,  t h e  
e f f e c t s  a r e  n o t  a d d i t i v e .  Resu l t s  a r e  summarized i n  Tables 11 and 12. A l l  
doses, non-carc inogen ic ,  and ca rc i nogen i c  r i s k s  f rom a i r b o r n e  r e l e a s e s  a r e  
below l e v e l s  o f  concern. The bounding annual occupat iona l  dose o f  193 mrem/yr 
f rom gamma r a d i a t i o n  i s  below t h e  DOE 5.0 rem/yr l i m i t  f o r  r a d i a t i o n  workers  
and below t h e  1.5 rem/yr ALARA (as low as reasonab ly  ach ievab le )  goal  a t  t h e  
RWMC. A d d i t i o n a l l y ,  i t  i s  below t h e  DOE Order  6430.1A s h i e l d i n g  des ign  l i m i t  
o f  1 rem ly r .  



The es t ima ted  EDE u s i n g  t h e  MESODIF model ( S t a r t  and Wendell,  1974) t o  a  
max ima l l y  exposed member o f  t h e  pub1 i c  r e s u l t i n g  f r om a1 l r a d i o a c t i v e  
atmospher ic  r e l eases  f rom t h e  INEL i n  1989 was 7.OE-03 mrem/yr (DOE, 1990b). 
I n d i v i d u a l s  i n  sou theas te rn  Idaho r e c e i v e d  an EDE o f  3.50E+02 mrem/yr i n  1989 
f rom n a t u r a l  background r a d i a t i o n  sources a l one  (DOE, 1990b). The p r e f e r r e d  
a l t e r n a t i v e  would, a t  a  maximum add 3.2E-07 mrem/yr t o  t h e  c u r r e n t  INEL EDE. 
For an area w i t h  an 80-km (50-mi)  r a d i u s  f r om t h e  o p e r a t i o n s  c e n t e r  o f  t h e  
INEL, 2  . :1~-07  person-rem/yr due t o  r a d i o a c t i v e  emi ss i ons  f r om t h e  proposed 
a c t i o n  would, a t  a  maximum, be added t o  t h e  c o l l e c t i v e  EDE o f  4.OE-02 person-  
rem/yr f r om INEL a c t i v i t i e s  (DOE, 1990b). 

Tab1 e  11. Cumulat ive r a d i  01 o g i  c a l  impacts  f r om a c t i v i t i e s  r e 1  a ted  t o  TRU 
waste r e t r i e v a l  f rom t h e  TSA a t  t h e  RWMC. 

A i r b o r n e  P a r t i c u l a t e  Dose (mrem/v) Gamma Dose [mrem/vL 
Fac i  l i t y  100 m  worker  - ME1 SWEPP O f f i c e  

DV F  3.4E-03 
C&S/ASB- 2  N  A  
RE/WSFs 2 . 0 ~ - 0 6 ~  
WCF 9  .OE-07 

T o t a l  3.4E-03 1.3E-06 193 

a. I nc l uded  i n  WSF. 
b. RE o n l y .  
c. WSF on l y .  

Table 12. Cumulat ive n o n - r a d i o l o g i c a l  impacts  f r om a c t i v i t i e s  r e l a t e d  t o  TRU 
waste r e t r i e v a l  f rom t h e  TSA a t  t h e  RWMC. 

Non-Carcinoqenic R i s k  ( H I )  
Fac i  l i t v  100 m  worker  - ME I 

Carc inoqen ic  R i s k  
100 m  worker  - ME I 

DVF + 
C&S/ASB- 2  2E-07 
RE/WSFs 4E-08 
WCF 

To t  a1 

Impacts o f  waste hand l i ng  a c t i v i t i e s  between t h e  WSF, SWEPP, and t h e  
proposed Waste C h a r a c t e r i z a t i o n  F a c i l i t y  (WCF) would be min ima l  because t hese  
f a c i l i t i e s  a r e  o r  would be l o c a t e d  w i t h i n  t h e  RWMC near  each o t h e r .  Worker 
exposure t o  r a d i o a c t i v i t y  would be as l o w  as reasonab ly  ach ievab le  (ALARA) and 
below t h e  DOE r a d i a t i o n  p r o t e c t i o n  s tandards f o r  o c c u p a t i o n a l l y  r e l a t e d  
e x t e r n a l  and i n t e r n a l  exposures. Waste hand1 i ng personnel  would be qua1 i f  i ed 
hazardous m a t e r i a l  and r a d i a t i o n  workers .  



4.10 I m ~ a c t s  o f  A1 t e r n a t i v e  Ac t ions  

4.10.1 No A c t i o n  A l t e r n a t i v e  

The No Ac t i on  a l t e r n a t i v e  would present  a  v a r i e t y  o f  environmental,  
programmatic, and regu l  a t o r y  problems. Waste conta iners  i n  s to rage s ince  t h e  
1970s would cont inue t o  d e t e r i o r a t e  and would, i n  t h e  long- term, re lease  
hazardous, t o x i c ,  and/or r a d i o a c t i v e  contaminants t o  t h e  s o i l ,  groundwater, 
and/or a i r .  Such re leases  would compl i c a t e  environmental l y  sound waste 

management. I n  t h e  shor t - term, t h e  r a d i o l o g i c a l  and hazardous a i r  emissions 
est imated f o r  t h e  proposed a c t i o n  would n o t  occur under t h e  no a c t i o n  
a1 t e r n a t  i ve. 

Because most o f  t h e  s to red  TRU waste was emplaced p r i o r  t o  RCRA, t h e  
e x i s t i n g  storage c o n d i t i o n s  do n o t  g e n e r a l l y  meet mon i to r i ng  access, waste 
segregat ion, and s p i l l  containment p rov i s ions  r e q u i r e d  by RCRA o r  t h e  S t a t e  o f  
Idaho's  HWMA t o  ensure sa fe ty  and environmental p r o t e c t i o n .  The No A c t i o n  
a l t e r n a t i v e  would n o t  support t h e  Consent Order nego t i a ted  between DOE, EPA 
and t h e  s ta te ,  t h a t  r e q u i r e s  t h e  r e l o c a t i o n  and re -s to rage  o f  mixed CH TRU and 
LLW i n  approved c o n f i g u r a t i o n  f a c i l i t i e s .  I n  con t ras t ,  t h e  proposed 
a l t e r n a t i v e  would a l l o w  waste storage compliance w i t h  RCRA and t h e  S ta te ' s  
HWMA r e q u i  r.ements. 

The environmental impacts o f  t h e  No Ac t i on  a1 t e r n a t i v e  w i t h  respect  t o  
t h e  proposed opera t ions  c o n t r o l  b u i l d i n g ,  u t i l i t y  upgrades, RWMC boundary 
extension,  and sewage lagoon would be minor, because no changes i n  
environmental q u a l i t y  would occur i n  t he  shor t - te rm.  However, w i t h o u t  these 
f a c i l i t i e s  and upgrades t o  the  RWMC, waste management opera t ions  a t  t h e  RWMC 
could be impacted t o  the  p o i n t  o f  de lay ing  o r  p revent ing  waste r e t r i e v a l ,  
storage opera t ions ,  and o ther  RWMC remediat ion a c t i v i t i e s .  

The r i s k  o f  acc idents associated w i t h  the  No Ac t i on  a l t e r n a t i v e ,  where 
r i s k  i s  here de f i ned  as p r o b a b i l i t y  o f  occurrence t inies consequence, i s  
probably h i g h e r  than t h e  p r e f e r r e d  a l t e r n a t i v e .  Th i s  r i s k  was addressed i n  
DOE (1980) paraphrased as fo l l ows :  " I n  t he  sho r t  term, t h e  r a d i o l o g i c a l  
consequences o f  no a c t i o n  are smal l .  A t  t he  INEL doses t o  i n d i v i d u a l s  o f  no 
more than 3.6E-06 rem/yr cou ld  be expected. I n  t h e  l ong  term, however, some 
n a t u r a l  events t h a t  might  produce l a r g e  exposures are  probable." 

4.10.2 R e t r i e v a l  Without Enclosure A1 t e r n a t i v e  

R e t r i e v a l  w i t h o u t  an enclosure would r e s u l t  i n  a  longer  r e t r i e v a l  
schedule due t o  severe weather delays and would p o t e n t i a l l y  a l l o w  
uncont ro l led ,  ground- level  re leases  o f  t r a c e  amounts o f  hazardous and 
r a d i o a c t i v e  c o n s t i t u e n t s  from t h e  waste. The p o t e n t i a l  re lease  o f  v o l a t i l e  
o rgan ic  chemicals would equal t h a t  shown i n  Table 1. P a r t i c u l a t e  and 
associated rad ionuc l  i d e  re leases  would be g r e a t e r  than those shown i n  Table 3 
due t o  t h e  absence of emission c o n t r o l s .  However, t h e  expected doses t o  
workers and t h e  pub1 i c  would remain below app l i cab le  1  i m i t s .  



The r i s k s  and impacts o f  acc idents  associated w i t h  t h i s  a l t e r n a t i v e  a re  
probably h ighe r  than t h e  p r e f e r r e d  a l t e r n a t i v e  because o f  t h e  l a c k  o f  a 
containment s t r u c t u r e .  

4.10.3  Storaqe Without  an Enclosure A l t e r n a t i v e  

Th is  a1 t e r n a t i v e  would r e s u l t  i n  an increased r i s k  o f  weather- re1 a ted  
con ta ine r  f a i l u r e s  and i n  a h igher  p o t e n t i a l  r i s k  o f  environmental impacts 
than t h e  p r e f e r r e d  a1 t e r n a t i v e  because o f  t h e  1 ack o f  containment s t r u c t u r e s .  

4 .11  Summarv o f  I m ~ a c t s  

A summary coniparison o f  expected environmental impacts o f  a l t e r n a t i v e s  
f o r  t h e  r e t r i e v a l  and re -s to rage  o f  TRU waste, LLW, and mixed waste a t  t h e  
RWMCts TSA i s  prov ided i n  Table 13. 
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5. STATE AND FEDERAL REGULATIONS AND AGENCIES CONSULTED 

Proposed new p r o j e c t s  a t  t h e  INEL must comply w i t h  a p p l i c a b l e  
environmental p r o t e c t  i o n  requirements o f  t he  EPA, DOE, o t h e r  f ede ra l  agencies, 
and t h e  S ta te  o f  Idaho. Table 14 summarizes app l i cab le  r e g u l a t o r y  documents, 
permi ts ,  n o t i f i c a t i o n s ,  and c o n s u l t a t i o n  requirements. 

Table 14. Environmental r e g u l a t o r y  documents, permi ts ,  n o t i f i c a t i o n s ,  and 
c o n s u l t a t i o n  requirements f o r  t h e  proposed ac t i on .  

A c t i v i t y ,  F a c i l i t y  Requirements Lead Asencv 
o r  Regul a t  i on and Reference 

Preoperat i onal Charac ter i  ze environmental - DOE, DOE 
Mon i to r i ng  base l ine  c o n d i t i o n s / i d e n t i f y  Order 5480.4, 

po ten t  i a1 human exposure and 
environmental pathways 

Nat iona l  Environmental Environmental Assessment/ DOE, 52 FR 47662 
Pol i c y  Act  o f  1969 Impact Statement DOE Order 5440.1D 

40 CFR 1500-1508 
NEPA, 42 USC 
4231 -4347 

Rad ioac t ive  and EPA approval t o  cons t ruc t  
Nonrad ioac t ive  new source o f  r a d i o a c t i v e  
Atmospheric Emissions emissions; in tended and 

ac tua l  s t a r t u p  n o t i f i -  
ca t i ons .  Idaho permi t  t o  
cons t ruc t  emission source 
and p reven t i on  o f  s i g n i f i c a n t  
d e t e r i o r a t i o n  rev iew 

Hazardous/Mi 
Treatment, S 
and/or Dispo 

xed Waste RCRA Par t  A 
to rage RCRA Par t  B 
sa l  

EPA, NESHAP - 
40 CFR 61, 
Idaho A i r  Qua1 i t v  
Bureau, Rules and 
Regul a t  i ons f o r  
t h e  Cont ro l  o f  
P o l l u t i o n  i n  
Idaho Manual, 
T i t l e  1, Chap. 1 

Idaho, Idaho has 
rece ived pr imary 
responsi  b i  1 i t y  f o r  
pe rm i t  t i ng and 
enforcement o f  
RCRA-regul ated 
waste, except f o r  
HSWA requirements 
promulgated a f t e r  
J u l y  7, 1990, 40 
CFR 260-270, Idaho 
HWMA, T i t l e  1, 
Chap. 1, 54 FR 
5280 



Table 14 cont inued.  
A c t i v i t y ,  F a c i l i t y  Requirement (s )  Lead Agency 
o r  Regul a t  i on and Reference 

H i s t o r i c  Preserva t ion  
(Nat ional  H i s t o r i c  
Preserva t ion  Act  and 
Archaeol og i  c a l  
Preserva t ion  Act  

D r i n k i n g  Water and 
Sewage Treatment 
Systems 

Bald and Golden Eagle 
P r o t e c t i o n  Ac t  

Endangered Species Act 

M ig ra to ry  B i r d  Treaty  

Floodpl a i  n/Wetl ands 
Assessments 

Archaeol og i  c a l  survey Idaho S t a t e  
H i s t o r i c  
O f f i c e ,  36 CFR 800 

Submit p lans  t o  S ta te ;  D i s t r i c t  6  Hea l th  
Land A p p l i c a t i o n  D e ~ t .  f o r  d r i n k i n g  
Permi t  Approval water,  
by DOE-ID Idaho Regul a t  i ons f o r  

Pub1 i c  D r i n k i n g  
water  systems, J u l y  
1985, and Idaho 
r u l e s  and Regula- 
t i o n s  f o r  I n d i v i d u a l  
Sewage Di  sposal 
Systems, October, 
1985, Idaho Hea l th  & 
Wel fare D i v i s i o n  o f  
Environment submit 
p lans  f o r  lagoon 
t rea tment  Idaho Water 
Q u a l i t y  Standards and 
Waste-water Treatment 
Requirements, Jan. 
1985; DOE-ID f o r  
Land Appl i c a t  i on 
Permi t  Approval . 

Consu l ta t i on  w i t h  U.S. U.S. F i sh  & W i l d l i f e  
F ish  and Wild1 i f e  Serv ice  Serv ice,  16 USC 
inc luded i n  668-6684 
NEPA process 

Consu l ta t i on  w i t h  U.S. U.S. F i s h  & W i l d l i f e  
F i sh  & W i l d l i f e  Serv ice  Serv ice,  16 USC 1531 
inc luded i n  NEPA e t  seq. 
process 

Consu l ta t i on  w i t h  U.S. U.S. F i s h  & W i l d l i f e  
F ish  & W i l d l i f e  Serv ice  Serv ice,  16 USC 703 
inc luded i n  NEPA process e t  seq. 

F loodpl  a in /wet l  ands impact DOE E.O. 11988, 11990 
assessment inc luded i n  44 FR 12594, 
NEPA process 10 CFR 1022 



A NESHAP approval t o  cons t ruc t  a p p l i c a t i o n  f o r  t h e  proposed a c t i o n  has 
been prepared. Emissions from t h e  proposed a c t i o n  f a l l  w e l l  below 1% o f  t h e  
10 mrem/yr NESHAP 1 i m i t  promulgated by EPA (54 FR 51654), and thus  do n o t  
r e q u i r e  EPA approval . An Idaho Permit  To Construct /Prevent i  on o f  S i g n i f i c a n t  

6 

D e t e r i o r a t i o n  permi t  a p p l i c a t i o n  has been prepared f o r  t h e  proposed RE. 
Appropr ia te  permi ts  w i l l  be obta ined f o r  b u i l d i n g  hea t i ng  and stand-by 
generators p r i o r  t o  cons t ruc t i on .  

The DOE-Idaho F i e l d  O f f i c e  has submitted a RCRA Par t  A a p p l i c a t i o n  t o  EPA 
Region 10 f o r  cont inued opera t ion  o f  INEL hazardous and mixed waste management 
f a c i l i t i e s .  The proposed RE and WSF f a c i l i t i e s  a re  inc luded i n  t h e  
a p p l i c a t i o n .  These f a c i l i t i e s  have i n t e r i m  s ta tus .  

The S ta te  o f  Idaho has rece ived pr imary r e s p o n s i b i l i t y  f o r  p e r m i t t i n g  and 
enforcement o f  RCRA-regulated waste i n  A p r i l ,  1990. Mixed waste storage, 
t rea tment  and d isposa l  a c t i v i t i e s  a t  t h e  RWMC must comply w i t h  RCRA and S ta te  
HWMA requi rements.  The EPA r e t a i n e d  a u t h o r i t y  f o r  t h e  Hazardous and S o l i d  
Waste Amendments o f  1984 (HWSA) requirements promulgated a f t e r  J u l y  7, 1990. 
Therefore, Idaho does n o t  have EPA a u t h o r i z a t i o n  f o r  pr imary enforcement o f  
C a l i f o r n i a  L i s t  and " t h i r d s "  l and  d isposal  r e s t r i c t i o n s  i n  l i e u  o f  EPA. 

It i s  DOE'S p o l i c y  t o  operate INEL waste water t rea tment  systems i n  
compliance w i t h  a p p l i c a b l e  fede ra l  and s t a t e  requirements and t o  p rov ide  
i n fo rma t ion  on INEL water supply systems t o  t h e  Idaho Department o f  Hea l th  and 
Welfare f o r  t h e i r  rev iew.  The proposed lagoon system would meet EPA and t h e  
s t a t e  r e g u l a t i o n s ,  and would conform t o  best  p r a c t i c a b l e  c u r r e n t  technology. 



6. LIST OF PREPARERS 

T h i s  env i ronmenta l  assessment has been p repared  by DOE w i t h  t h e  
c o n t r a c t u a l  ass i s tance  f rom EG&G Idaho, I nc .  The f o l l o w i n g  EG&G personnel  
c o n t r i b u t e d  t o  t h e  p r e p a r a t i o n  o f  t h i s  document. 

P r e ~ a r e r s  Deq r e e  C o n t r i b u t i o n  
M. L. Abbo t t  MS H e a l t h  Phys ics Non rad io l  o g i c a l  

Consequences o f  
I 

Acc iden t  Scenar ios  

M. W. Gratson 

J. J. Riedesel  

N. E. S tan ley  

D. J. Thorne 

P. R. Leonard 

PhD Ecology Techn i ca l  Leader 
Document 
P repa ra t i on ,  
Nonradi  01 o g i c a l  
Consequences o f  
Normal Operat i o n s  

BS Nuc lea r  Eng ineer ing  Program Manager 

MS Env i ron .  Sc ience P r o j e c t  Management 

MS H e a l t h  Phys ics R a d i o l o g i c a l  
Consequences o f  
Normal Opera t ions  & 
Acc iden t  Scenar ios  

MS Phys ics  R a d i o l o g i c a l  
Consequences o f  
Normal Operat i ons 
o f  Drum Ven t i ng  
Fac i  1  i t y  
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FINDING OF NO SIGNIFICANT IMPACT 
RETRIEVAL AND RE-STORAGE OF TRANSURANIC STORAGE AREA WASTE 

AT THE IDAHO NATIONAL ENGINEERING LABORATORY 
a 

AGENCY: Department of Energy 

ACTION: Finding of No Significant Impact .. 

SUMMARY: The Department of Energy (DOE) has prepared an 

environmental assessment (EA), DOE/EA-0692, for the proposed 

action of retrieving and re-storing Transuranic Storage Area (TSA) 

waste at the Idaho National Engineering Laboratory (INEL). TSA 

waste includes contact-handled (CH) transuranic (TRU) waste, 

low-level waste (LLW), mixed (containing hazardous waste as 

designated in 40 CFR Part 261) TRU waste, and mixed LLW. The 

proposed action includes construction and operation of a retrieval 

enclosure (RE), waste storage facility (WSF), support facilities, 

and upgrades to associated utilities. Based on the analyses in 

the EA, DOE has determined that the proposed action is not a major 

Federal action significantly affecting the quality of the human 

environment, within the meaning of the National Environmental 

Policy Act (NEPA) of 1969. Therefore, the preparation of an 

environmental impact statement (EIS) is not required and DOE is 

issuing this finding of no significant impact. 

COPIES OF THE EA ARE AVAILABLE FROM: 

Mr. I. Resendez, Director External Affairs 
Idaho Operations Office, U. S. Department of Energy 
785 DOE Place 
Idaho Falls, ID 83402-1118 
(208) 526-1633 



FOR FDRTHER INFORMATION ON THE NEPA PROCESS CONTACT: 

Ms. Carol Borgstrom, Director 
Office of NEPA Oversight 
U.S. Department of Energy 
1000 Independence Avenue, S.W. 
Washington, DC 20585 
(202) 586-4600 or leave a message at (800) 472-2756 

BACKGROUND: The INEL lies in southeastern Idaho and consists of 

approximately 2,305 km2 (890 mi2) of Federal lands administered by 

DOE. The towns and cities nearest the INEL include Idaho Falls, 

Blackfoot, Pocatello, Arco, and Atomic City. The Radioactive 

Waste Management Complex (RWMC), 5.6 km (3.5 mi) from the nearest 

INEL site boundary in the southwestern quadrant of the INEL, is 

devoted to solid waste management, including waste storage, 

examination, and certification. Currently, 58 hectares (144 

acres) of the RWMC are used for the actual disposal and storage of 

solid waste. 

Since 1970, DOE defense-generated and other CH TRU waste has been 

placed in 20-year retrievable storage at the TSA. Presently, 

approximately 65,000 m3 (2.3 million ft3) of CH TRU waste are 

stored in drums and boxes that are stacked on three asphalt pads 

(TSA-1, TSA-2, TSA-R) at the TSA. Approximately 70 percent of the 

waste is covered with 1 to 1.5 m (3 to 4 ft) of soil or with a 

fabric tarpaulin. The remaining 30 percent of the waste is stored 

in two nearby air-supported buildings. 

Approximately 95 percent of the waste stored at the TSA is 

assumed to be contaminated with chemically hazardous substances 
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regulated under the Resource Conservation and Recovery Act and the 

State of Idaho's Hazardous Waste Management Act (RCRA/HWMA) (mixed 

waste) or the Toxic Substances Control Act. 

Approximately 43 percent (28,000 m3, or 1 million it3) of the 

65,000 m3 (2.3 million it3) of TSA waste is expected to be 

reclassified as LLW or mixed LLW. LLW is now defined as including 

waste containing <lo0 nCi/g of TRU nuclides. The remaining 57 

percent (37,000 m3, or 1.3 million it3) of the TSA waste is 

expected to remain classified as TRU waste or mixed TRU waste. 

DOE'S strategy for long-term management of stored TRU waste at the 

INEL and other DOE facilities is to provide appropriate treatment, 

packaging, and transport to the Waste Isolation Pilot Plant 

(WIPP). Until WIPP is available for disposal, TRU waste or mixed 

TRU waste must remain in storage. Available data does not now 

support proposals or meaningful NEPA analysis for treatment or 

disposal of the reclassified mixed LLW. Preliminary studies are 

under way to identify alternatives, and appropriate NEPA 

documentation will be prepared as proposals are developed. The 

reclassified LLW must remain in storage until appropriate 

treatment and disposal facilities become available. 

Because retrievable storage of TSA waste began in 1970 at the 

RWMC, some of the waste containers have been stored for over 20 

years. It has been conservatively estimated, based on limited 

container integrity inspections and deterioration studies, that 
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up to 10 percent of the TSA waste containers may be breached. 

This possibility of breached waste containers presents the problem 

of potential radiological and hazardous chemical contamination of 

the environment unless retrieval and re-storage occurs. 

The TSA waste containers in the air-supported buildings are 

arranged in a dense pack configuration, which does not comply with 

RCRA storage regulations that require the maintenance of 

appropriate aisles to facilitate container inspections for 

deterioration and leakage and unobstructed movement of personnel 

or emergency equipment. Storage configuration is needed to 

balance the goals of RCRA inspections and emergency response and 

minimize radiation exposure to operations personnel. 

PROPOSED ACTION: The proposed action is to retrieve and re-store 

TSA waste at the INEL1s RWMC by constructing and operating the RE 

(over TSA Pads 1, 2, and R), the WSF, support facilities 

(including an Operations Contro.1 Building), and upgrades to the 

RWMC firewater, potable water, power, fencing, and sewage 

utilities. 

The purpose of the proposed action is to: 1) prevent or delay 

possible deterioration of TSA waste containers to decrease the 

probability of future environmental contamination; and 2) bring 
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the TSA waste storage facilities into compliance with RCRA and the 

State of Idaho's HWMA requirements. 

TSA Waste Retrieval and the RE. The proposed RE would be a metal 

building approximately 61 m wide x 358 m long x 14 m high (200 ft 

x 1,175 ft x 46 ft) over TSA-R and TSA-1, with an adjacent 61 m 

wide x 105 m long x 14 m high (200 ft x 350 ft x 46 ft) appendage 

over TSA-2. Exhaust air from the enclosure would pass through a 

90 percent efficiency portable baghouse dust filter, a 90 percent 

efficiency roughing filter, a 99.97 percent efficiency High 

Efficiency Particulate Air (HEPA) filter, a heat exchanger, and 

then be exhausted from a 18 m (60 ft) tall stack. 

The retrieval process would consist of four steps: 1) removing and 

disposing of the soil covering the waste; 2) removing the waste 

containers from the air-supported buildings and from TSA pads 1, 

2, and R; 3) surveying the containers for contamination and 

integrity and decontaminating or overpacking the containers, if 

necessary; and 4) re-storing the waste in a weather-protected, 

RCRA permitted facility, the WSF. Waste would be retrieved at a 

rate of approximately 2,080 m3, or 10,000 drum equivalents [l drum 

equivalent = 0.208 m3 (7.35 ft3)], per year. The proposed action 

would continue, therefore, for up to 30 years. This throughput 

may be expanded if breached or contaminated containers are 

encountered at a lower rate (10 percent) than was assumed for the 

purpose of analysis. Should greater numbers of 
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breached or contaminated containers be encountered, the retrieval 

rate of 10,000 drum equivalentslyr would not be exceeded. 

Waste' Storase Facilitv. The proposed WSF would consist of a 

series of storage modules. Two types of modules would be 

designed: One storage module (Type I) would be a metal building 

approximately 46 m wide x 82 m long (150 ft x 270 ft), with 

portions of it heated for thawing waste prior to examination at 

the Stored Waste Examination Pilot Plant and for year-round drum 

aspiration. The existing drum venting facility would be enclosed 

within this module. Up to eight Type I1 storage modules would be 

individual metal buildings approximately 36 m wide x 72 m long x 8 

m high (120 ft x 240 ft x 26 ft), with individual 9-m x 15-m 

(30-ft x 50-ft) storage cells. Two other Type I1 storage modules 

would be developed by modifying a portion of the RE after 

retrieval operations. The modifications would be performed to 

meet the requirements of RCRA and HWMA. The maximum storage 

capacity of the WSF, including the modified RE, would be 

approximately 40,000 m3 (1.4 million ft3) capacity to support 

proposed retrieval actions for about 19 years. If approved 

disposal facilities for the waste do not become available, 

additional Type I1 modules would be needed' and subject to further 

NEPA review. Type I1 modules would store waste awaiting shipment 

to the WIPP, to a LLW or mixed LLW disposal facility, or to future 

waste characterization or treatment facilities. 
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Support Facilities and Utility Uparades. Support facilities would 

consist of the Operations Control Building and additional 

facilities related to site development and utility upgrades. The 

Operations Control Building would be a metal building 

approximately 2,230 m3 (79,000 ft3) in size. It would provide 

space for office support operations and function as the primary 

entrance/exit contamination survey point for RWMC personnel. 

Site development activities would include clearing, grading, and 

utility connections for the proposed facilities. A paved access 

road and parking area would be constructed, and a previously 

disturbed area of approximately 7,000 m2 (75,000 ft2) south of the 

TSA and outside the RWMC site boundary fence would be set aside to 

provide space for construction equipment during the construction 

phase. 

- % 

The existing power distribution system within the RWMC would be 

expanded, through a series of manholes or above-ground pedestals 

connected by new underground concrete encased ductbanks, to 

provide electrical power and a communications and alarm system 

network throughout the administrative and operational areas. 

A new firewater storage tank would be constructed and operated to 

supplement the existing RWMC water. storage tank, and a 1.2-hectare 

(3-acre) sewage lagoon (stabilization pond) would be constructed 

and operated near but outside the RWMC site boundary 



8 
I 

to support RWMC operations. Two candidate sites are currently - 
being evaluated. Finally, the RWMC site boundary fence would be 

extended at the northeast corner, encompassing an additional 0.8 

hectares (2.0 acres) of land presently outside the boundary; 

additional fencing within the existing site boundary would also be 

constructed around the proposed facilities. 

ENVIRONMENTAL IMPACTS: Most of the proposed facilities and 

activities would be located within the existing RWMC site boundary 

where soil and vegetation are currently disturbed. No impacts to 

endangered and threatened species and their habitats or 

archaeological resources are expected as a result of the proposed 

action. If archaeological resources are found during the 

construction phase, DOE will evaluate the significance of the 

resources in consultation with the State Historic Preservation 

Officer . 

Air Qualitv and Health and Safetv Risks. Radioactive and 

hazardous substance emissions may occur from the RE during normal 

waste retrieval operations due to the presence of breached waste 

containers. Calculated emission rates of hazardous pollutants 

from normal operations would be below applicable National Ambient 

Air Quality Standards and State of Idaho Toxic Air Pollutant 

Emissions Limits. Estimates of air concentrations of hazardous 

substances for three locations away from the RE (e.g., one 

location 137 m (450 ft) northeast) were also below applicable 



regulatory standards. The risk of a fatal cancer for workers at 

the RE is estimated to be 4 x 10" and for a maximally exposed 

member of the general public at the INEL boundary is estimated to 

Estimates of radionuclide (Pu and Am isotopes) emissions from 

normal operations of the RE ranged from 5.84 x lo-'' to 1.00 X lo-' 

Ci/yr. Effective dose equivalents (EDEs) for the 

maximally exposed individual at the INEL boundary were estimated 

to fall well below the EPA National Emission Standards for 

Hazardous Air Pollutants (NESHAP, 54 FR 51654) and would represent 

at a maximum a 0.007 percent increase in the site-wide INEL EDE to 

a maximally exposed individual. The EDE received by the 

population within 80 km (50 mi) of the RWMC was calculated to be 

2.1 x lom person-rem, which would represent an incremental 

lifetime risk of 9 x lo-'' fatal cancers. Worker exposure at the 

RE would be kept as low as reasonably achievable, in accordance 

with the DOE radiation protection standards for occupationally 

related external and internal exposures. Worker exposure at the 

nearest facility (100 meters away) was estimated to be 2 x lo4 

EDE, which would represent a incremental lifetime risk of 

1 x lo-'' fatal cancers. 

Air emissions of hazardous constituents and radionuclides from 

normal operations of the other proposed facilities would not occur 

or would be negligible. 
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The impacts on the public and workers were analyzed for 12 w 

accident scenarios. A tornado, with an estimated probability of 
a .  

1 X lo-' events per year, was the bounding accident scenario for 

the public, with a risk of excess fatal cancer from radiation 

exposure to the maximally exposed individual of 6 x 10" and to 

members of the general population of 2 x lom9. A dropped and 

breached waste box inside the WSF, with an estimated probability 

of 1.2 x 10-I events per year, was the bounding accident scenario 

for workers, with a committed effective dose equivalent of about 5 

rem. 

' <  Other Impacts. Water requirements of INEL waste operations would 

- -  1 

double, but the increase would be within the existing capacity of 

the water supply and would not conflict with existing INEL water 

. > 
' .?. 

rights. Noise levels at and near the RWMC would increase during 

the construction phase of the proposed action; however, the 

impact would be temporary and no increase in offsite noise levels 

are expected. A beneficial environmental impact is expected to 

result from the proposed action because the potential for soil and 

water contamination by radionuclides and hazardous materials would 

decrease as a result of retrieval and improved re-storage 

conditions. 

Cumulative Impacts. Cumulative impacts of existing air-supported 

waste storage and drum venting facilities, the proposed retrieval 

and re-storage facilities, and a potential future waste 
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characterization facility (for which NEPA documentation is in the 

planning stages) were evaluated. Cumulative exposures to 

radiological and nonradiological airborne releases from routine 

operations were analyzed for workers, the maximally exposed 

individual at the INEL bounc!ary, and the population within 80 km 

(50 mi), and were shown to be well within standards. 

ALTERNATIVES CONSIDERED: Four alternatives to the proposed action 

have been considered:.. \ np' action, 2) retrieval without an 
,/" 

enclosure, 3) s+=orage without an enclosure, and 4) retrieval, but 
I- 

transportatir'm and storage elsewhere. 

The no action alternate would result in the continued ''as is'' 

of waste at the TSA. Existing storage conditions would 

in conflict with RCRA and HWMA monitoring access, waste 

segregatiohl and soil containment requirements. Newly-generated 

TRU waste wculd be emplaced and stored in the air-supported 

in the TSA. As a result of no action, an increased 

percentage of alder waste containers On TSA-1, TSA-2, and TSA-R 

probably qegrade and the condition of presently breached 

containers would to deteriorate. 

The alternative of retrieval without enclosure would result in a 

seasonal retrieval process that would lengthen the total time of 

the proposed action and would result in of hazardous and 

radioactive constituents of the TSA Waste great@? than those 



expected for the proposed action. Alternative environmental and 3 

health and safety precautions would be employed in an attempt to 
w 
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mitigate the lack of a controlled retrieval environment. The 

potential for radiological and hazardous chemical emissions during 

retrieval without an enclosure would be higher than those expected 

for the proposed action. 

The alternative of storage without an enclosure would require 

alternate environmental and health and safety precautions to 

mitigate the lack of an enclosed storage area. Such measures may 

include overpacking all retrieved waste to retard deterioration of 

the original containers. The potential for environmental damage 

would be greater than under the preferred alternative in the event 

bf any of the accidents considered for the proposed action. 

The alternative of retrieval but transportation and storage 

elsewhere would require either storage at other sites within the 

INEL or offsite at other DOE facilities. Adequate storage 

facilities that meet the requirements of RWMC and the HWMA do not 

presently exist at the INEL. Offsite transportation and storage 

would require the repackaging of much of the TRU waste to meet DOT 

criteria for TRU waste packaging, and facilities are not present 

at the INEL to repackage waste. In addition, adequate RCRA 

storage facilities do not presently exist at other DOE facilities. 

Therefore, this alternative would require 
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construction of adequate storage facilities elsewhere and, for 

offsite storage, would pose repackaging and transportation risks 

that would not exist'under the proposed action. 

DETERMINATION: The proposed retrieval and re-storage of TSA waste 

at INEL, including the proposed RE, WSF, support facilities, and 

associated upgrades to utilities, does not constitute a major 

Federal action significantly affecting the quality of the human 

environment within the meaning of NEPA. This finding is based on 

the analyses in the EA. Therefore, an EIS is not required. 

Issued at Washington, D.C., on f i ? ~  16 , 1992. 

k~k* aul L. Zie er, P~.D. 

Assistant secretary 
Environment, Safety and Health 




